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From coast to coadt... 


Allis-Chalmers 
Network Transformers 


Are meeting growing system needs with 


long-term, reliable operation. Compact 
design, rugged construction, and easy 
maintenance features make A-C trans- 
formers your best buy for network expan- 
sion. Call your nearby A-C office for in- 
formation, or write Allis-Chalmers, Power 
Equipment Division, Milwaukee 1, Wis. 











COMPACT, 

LOW-LOSS DESIGN 
Thermal capacities are 
high for severe load 
conditions. Sturdy, time- 
proved core and coil con- 
Struction meets repeated 


short-circuit stresses of 


network operation. 
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PAN-TYPE 
RADIATORS 

This optional design offers 
advantages in ease of 
cleaning, painting and 
handling, with cooling 
efficiency equal to con- 


ventional radiators. 
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THE COVER: A view of th 
existing Leadville - to - Golden 
(Colo.) 115-kv transmission 
line looking west to the Argen- 
tine Pass. Story on page 286. 
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Listen, friends, to the hideous fate 
of the man who learned about cables too late 


Lucius K. Watt was an engineer 
He was eager and honest and able, 
And one of the things he did for his firm 
Was to buy electrical cable. 


Now he knew all the people at Okonite 
But with orders he’d seldom reward ’em, 
‘‘Because,”” he would state, “the cables are great 
But who in the world can afford ’em?”’ 


(Now that was a fault of the late Lucius K’s— 
That he had such a silly illusion; 

For Okonite insulates cables all ways: 
Strip, taping, dip and extrusion. 


Only Okonite uses all methods, you see— 
Our prices are not always highest; 

And thus when you ask us what cable to use 
Our recommendation’s unbiased. ) 


So Lucius K. Watt went out and he bought 
A cable he heard was a bargain 

And this was too bad, for Lucius was had... 
By some Madison Avenue jargon. 


The thing was installed (with a minor defect) 
In a most inaccessible place; 
When Lucius K. Watt went out to inspect... RiP 
Myetle 


ryY > . . be ' io 
The cable blew up in his face! Lucius K Watt 


Setee thee eles 


We hate to relate this horrible fable 

But here is the moral for all: 
If you should desire a superior cable— 

By extrusion or strip... by taping or dip 
Just write us a letter, or call. 


x > 


No matter what insulation or method of application you 
want (and we use them all) you'll get the best of its kind 
from Okonite. For a frank, down-to-earth discussion on 
cable insulating methods, write for Bulletin EG -1106, 
The Okonite Company, Passaic, N. J. 
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where there’s electrical power . . . there’s OKON ITE CABLE 
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he can switch 


your 12 kv feeders 


anywhere, any time, under 





The stick- operated 
$aC Alduti 


any load with a hook stick —\_ 04 inemvoter 
using an $<C LOAD INTERRUPTER 


Sure! The switching of your 12 kv distribution feeders is getting 
tougher and tougher! Maybe your linemen are living with it, or 
maybe you are spending a fortune just to get by. 


Is there another alternative? 


Certainly! A stick-operated S&C Load Interrupter. It can switch positively— 
under any condition — any load, whether it’s line charging current, capacitor 
charging current, magnetizing current, or full load. And it can 
be done without the hazards and uncertainties of an 
external arc. Here’s a switch that will keep your 

linemen happy, and the comptroller, too. 


USE IT AT SECTIONALIZING POINTS 


On 12 kv radial circuits, in- 
creased loads have made 
switching at sectionalizing 
points virtually impossible 
with conventional discon- fl 
nects. On loop circuits (right) g] 
it’s difficult enough where the FEEDER #1—— 
duty involves only switching 
in parallel. And if the tie evens 
switches are open, hazard a Load interrupter 
free circuit interruption can ‘ oe 
be an impossibility. _ Transtormer 





DIAGRAM OF A TYPICAL DISTRIBUTION SYSTEM 
y 


Here, S&C Load Interrupt 
ers will give you safe, posi- 
tive, circuit interruption on FEEDER #2 
full line voltage and full load 
current—an advantage under 
emergency conditions, and a 


convenience under normal 4 
circumstances. KY 


Specialists ‘a High-Veltage Circuit IJuterrupntion dinmce 1910 Y/ Cc 























® The $aC Load Inter- 


rupter, Alduti type; 
outdoor, single pole, (stick- 
operated); 14.4 kv, 600 
amp. Three-pole, group- 
operated load interrupters 
are also available. 


Load Interrupter Performance Comparison 





$aC Load Interrupters 


Conventional Disconnects 








PERFORMANCE 








Interrupt current from parallel sources safely? 





Safe to equipment or personnel if inadvert- 
ently opened on full voltage (in case loop is 
open)? 





Dump load without opening feeder breaker, 
or without preliminary unloading? 








Interrupt line charging current safely? 











The SeC Load Interrupter can switch the circuit 
without unloading preliminaries and without open- 
ing the breakers. The use of S&C Load Inter- 
rupters cannot lead to dangerous phase-to-phase 
or phase-to-ground faults, because there is NO 
EXTERNAL ARC. Also there is no danger to 


Stick- 
Operated 


‘ 1 Heh 
PF v 
: ' 
‘ ‘ \ 


fy) * 
Multi-pole device controllable from ground 

(may be required by system practice or other 

circuits on same pole)? 


Group- Stick- 
Operated Operated 


Group- 
Operated 





DOUBTFUL DOUBTFUL 





NO DOUBTFUL 








NO DOUBTFUL 
NO 


Yes 





NO DOUBTFUL 











men or equipment in case of inadvertent operation. 
The S&C Load Interrupter breaks all load and 
charging currents instantly and decisively. Be- 
sides, you can mount it in any desired position 
—vertical, upright, or inverted. Write today for 
Catalog Section 760 on S&C Load Interrupters. 


LOAD INTERRUPTERS 


S.C ELECTRIC COMPANY 








1} PUSHING STANDARDS 


CAN CONSERVE CAPITA 


Purchasing and Management have a special stake in ASA bushing 
standards. These standards, when in effect, will open new opportuni- 
ties for conserving invested capital and for control of operating costs. 

Formerly, bushings were custom-built, usually for a specific trans- 
former or circuit breaker. Major equipment required service protection 
in the form of a spare bushing, purchased as part of the new equipment, 
and retained in inventory. Multiply this by the number of pieces of 
equipment on a system -- recognizing that bushings are far from cheap 
--and you have a sizeable investment. 

In many cases, reserve bushings are never used. But, being built for 
a specific purpose, they become obsolete when their “parent” apparatus 
is retired. Therefore, after years of eating-up capital, they are finally 
scrapped at a dead loss. 

If this condition were infrequent, or if the dollars involved were 
few, it would be of little consequence. Unfortunately, quite the oppo- 
site has been the case, as your own experience will probably prove 
better than any argument we can present. 

Under the ASA bushing standard, variety will be drastically re- 
duced and the remaining models will be completely interchangeable. 

Instead of one bushing protecting one piece of equipment, this one 
can protect many pieces of any given voltage rating, and the total 
spare bushing investment will shrink drastically. 

These spare bushings will be universally applicable regardless of 
who made either the bushings or the station apparatus. Life of these 
spares will be indefinite, and their number need not increase, as they 
will fit both existing and future equipment. 

Since standardized bushings are typified by reduced diameters, they 
will almost always fit the larger clearances of older apparatus. There- 
fore, their broad protective values will not be delayed until a system | 
is completely modernized. 

Presently, the ASA standard is in effect up to voltage ratings of 69 
kv. Extension of the standard to all higher voltages is imminent. But, 
when such standards are fully adopted, it is not necessarily true that | 
) all their virtues will be automatic. Standards are not mandatory. They 
are only a means to an end. This end, in our opinion, is tremendously 
worthwhile, but it will never be effected without proper support. Such 
support can come only from individual electric power companies in the 
form of definite specification of the ASA standard. 

Bear in mind, however, that standards control only the physical 
aspects of a bushing and not in the slightest degree its reliability or 
performance. These have reached the highest level in our experience 
of nearly 50 years in the new line of ASA standard bushings produced 
by the Ohio Brass Company. 

































































Onto Brass ComMPpANy, MANSFIELD, OHIO 





1920 —Hot-rolled silicon steel 


1939 ~Early cold-rolled silicon steel 
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1955 Modern cold-rolled silicon steel 


The flux-current loops shown above illustrate the continuous improvement of core steel quality. Developed prior to cold-rolled grain-oriented 


silicon steel, the ideally constructed KUHLMAN Bent Iron Core has been able to take full advantage of every improvement in core steel 


The KUHLMAN Idea That Is 
STILL Making Transformer History 


Transformer research was in its infancy in 
1929—the year KUHLMAN pioneered the 
revolutionary Bent Iron Core. Considered 
the greatest single achievement in modern 
distribution transformer development, the 


KUHLMAN core is still making history. 


The basic KUHLMAN bent iron core design 
is making possible today’s lightweight dis 
tribution transformers ' and today’s 
increasing pole mounted transformer KVA 
to match the load increase of growing dis- 


tribution systems. 


KUHLMAN, with a record of more than 60 
years of research and product develop- 
ment, has made many lasting contributions 
to the electrical industry. Today, with re- 
search facilities never dreamed of in 1929, 
KUHLMAN continues to give you and your 
customers the benefits of advanced trans- 
former design 

We invite you to ask your KUHLMAN repre- 
sentative, or write direct, for KUHLMAN 
KURRENTS, Vol. 31, No. 2, which contains 
the exciting story of modern KUHLMAN 
research, 


KUHLMAN 


ELECTRIC COMPANY 


BAY CITY, MICHIGAN CRYSTAL SPRINGS, MISSISSIPPI SALINAS, CALIFORNIA 
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NATIONAL ELECTRIC COIL COMPANY & 


COLUMBUS 16, OHIO, U.S. A. 


















From 5 basic models you get 10 standard relays 
with the new CLARK Type “PM’ Relay line 


SECTIONAL POLE CONSTRUCTION — a new design concept for relays 

— provides units with 2 to 12 poles, with the greatest variety of combinations 

and pole arrangements available in an integrated 10-ampere line, and with 

‘i a minimum of different parts to stock. Extra poles are available in kit form 

The 5 Basic Models — assembled either normally open or closed. Coils and complete magnet 
assemblies are also available in kit form. Stocking of coils is simplified since 

one coil for a given voltage will handle any combination of 2, 3 or 4 poles 
normally open or closed, and for larger relays is correspondingly simple. 

















No. 5U-4 










AB 
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Basic 
4-Pole 






By removing one or two poles, 
the standard 4-pole unit be- 
comes a 2 or 3-pole relay. 














By adding 2 poles next to 
magnet, the standard 6-pole 
relay becomes an 8-pole unit 
~—the first 8-pole relay avail- 
able for single deck wiring. 










No. 5UK-8 


Basic 
8-Pole 






By removing 2 poles from the 
double-decked 8-pole relay, 
you get an alternate 6-pole 
of double-deck construction, 


















6-POLE 8-POLE 


Double -decked Double-decked 





















No. 5U -12 







With 2 poles removed, the 12. 
pole unit becomes the standard 
10-pole relay. Both have iden- 
tical mounting dimensions with 
NEMA standard size | starters, 













10-POLE 12-POLE 















2-POLE SPACE SAVER’ —a special purpose relay designed exclusively to 
meet small or unusual space requirements. Overall height less than 3 inches, 







Write for 8-page illustrated Bulletin PL-7305 tor complete 
information on this revolutionary new line of heavy- 
duty relays. Or contact your nearest Clark Distributor, 


he CLARK CONTROLLER Company 


Everything Under Control 1146 East 152nd Street * «= Cleveland 10, Ohic 



















IN CANADA: CANADIAN CONTROLLERSG,LIMITED «© MAIN OFFICES AND PLANT, TORONTO 





Two single throw “RA"-5Kv. automatic transfer Double throw, overhead style, 15 Kv. auto- Double throw, “RAD"-15Kv. automatic trans- 
subway oil switch matic transfer oil switch. fer subway oil switch. 


HELP INSURE ELECTRIC SERVICE CONTINUITY 


BY TRANSFERING IMPORTANT LOADS TO 
AN ALTERNATE FEEDER AUTOMATICALLY. 


G & W Type “RA” oil switches with Model ‘‘F”’ operating mecha- 
nisms are furnished as practical, economical and remarkably 
trouble-free units for vault or overhead installations. The oil switch 
and mechanism case are of heavy welded steel construction, her- 
metically sealed. The oil switches may be double throw or two single 
throw units. Standard ratings—400 amperes, 5, 7.5 & 15 Kv. 
Special—-1000 amperes & up to 34.5 Kv. 

G & W automatic transfer oil switches have been giving satis- 
factory service since 1928. 


What the Model “F’’ Mechanism does— 


« When preferred feeder voltage 
fails, the load is automatically 
transferred to the emergency 
feeder. 

When preferred feeder voltage 
is restored (for a period of % 
minute) the load is automatical- 
ly returned to the preferred 
feeder. 
There is no “‘hunting’”’ on sys- 
tem disturbances. Load cannot wt 
be thrown to a “‘dead”’ source. G6 W etenéiic wensler of cubbches 
Several standard and special control circuits are regularly furnished for varying are also available in UNICLAD metal 
requirements——for lock out in case of a short circuit on the load side—for remote 
operator selection of either feeder as the preferred—for automatic throwover and enclosures to promote safety and pre- 
manval control of return. sent a neat and harmonious appear- 
Send for series ‘‘DA’’ bulletin ance in outdoor and indoor locations. 


GaW ELECTRIC SPECIALTY CO. 3500 W. 127th St., BLUE ISLAND, ILL. 


OA571 Representotives in mony cities of U.S. A., N. & S. America Canadian Mfr, = Powerlite Devices, lid., Toronto, Montreal & Vancouver 
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G & W te) ~[¢ ja! YY 
POTHEADS « BOXES OIL FUSE CUTOUTS - LOAD BREAK OIL SWITCHES + SPLICING KITS 
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visory cable being unloaded. 


Stripping the outside jacket of vinyl. Plastic insulation and 


jacketing are easy to strip for fast splic ing 


Reel containing 5,055 feet of polyethylene-insulated super- 





Steak. 


a al 






2. 


{. 


Worcester, Mass.— 


Major utility 
polvethvlene-insulated 


These pictures show some steps in mak- 
ing one of the largest installations of 
supervisory cable for speeding lo« ation 
of faults in tie lines. Installation was 
made by Worcester County Electric 
Co., subsidiary of New England Power 
Co. It connects two substations with 
each other and the central generating 
station. 

The cable has 16 pairs of No. 19 
gauge conductors, each insulated with 
moisture-resistant BAKELITE Brand 
Polyethylene, with an outer jac ket of 
tough, abrasion resistant vinyl plastic. 
The cable operates relays at opposite 
ends of the tie lines so that lines can be 
cleared in case of trouble. 

Crews worked twice as fast as with 
earlier cable because the plastic con- 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation (gj 30 East 42nd Street, New York 17, N. Y. 
In Canada : Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 


[he term Bakewrre and the Trefoil Symbol are registered trade-marks of UCC 


struction makes this cable lighter, 
smaller, and easier to splice Greater 
lengths were pulled through—the aver 
age was 1000 ft 
hand 


and pulling was by 
Only a quarter of the usual 
splices were needed, each taking about 
half an hour 

BAKELITE Brand Polyethylene is be 
ing used extensively on utility line wire, 
service drop power cable, and coaxial 
cable. It satisfies REA requirements for 
plastic covered telephone wire, meets 
applicable IPCEA specifications for 
service drop cable, ASA standards for 
weatherproof wire, ASTM D1238-52 
Type II, dielectric materials, and IMSA 
specific ations for fire alarm and signal 
control cable. 





tors. Operation took about half hour for 16 pair cable. 


feet, pulled 


insta 
super 


re r 7 b 
Making pig-tail splices on the polyethylene insulated conduc- 


wa 
Nw! 





Soaping the cable to aid in pulling, Average length was 1000 
by hand. 


ls 
visory cable 


Cable shown is “Ankoseal” manufactured 
by The Ansonia Wire & Cable Co., Ash- 
ton, R. I 






BAKELITE 


BRAND 


Polyethylene Plastic 
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Now...an accomplishment so far reaching if will 
change the sights of all rectifier users 


RADIO 


RECEPTOR’S 
improved new 


* PETTI-SEL 


* High Current Density 


Industrial type 


vacuum process SELENIUM RECTIFIERS 


TYPICAL FORWARD 
CHARACTERISTICS 





HCD PETTI-SEL 
Rectifiers 
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rectifiers 
now available 
| 
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0 0.5 1.0 
FORWARD VOLTAGE (AC.RMS) 


Other American beodtinenese etidwawed 





Developed by the famous Siemens Organization of West Germany 
and now manufactured by Radio Receptor Co. in the U. S.A. 


Estimated life 100,000 hours 


Much smaller cell sizes than conventional 
units of the same ratings 


Lower forward voltage drop 
Suitable for high temperature applications 


Far smaller in size than other rectifiers of the same current ratings, the new 
Radio Receptor HCD Petti-Sel units are manufactured under laboratory con- 
trolled conditions with fully automatic machinery, assuring new standards of 
product uniformity, 

Field experience extending over several years with these rectifiers indicates 
an estimated life of 100,000 hours. This is largely attributable to the special 
process requiring no artificial barrier layer. Low forward voltage drop and low 
aging rate make the new Petti-Sel Rectifiers applicable to magnetic amplifiers 
and other control applications. 








TYPICAL AGING 
CHARACTERISTIC 








Cell size 4” x 4”, single 
phase bridge (4-5-1-B) oper- 
ated at 130 volts AC input, 
8 amperes DC output cur- 
rent, resistive load, 35° C 
ambient temperature. 


OUTPUT VOLTAGE (Voc) 














0 





HOURS O 5000 10000 15000 


Watch for further announcements of unique developments 
on these history-making rectifiers. If you would like our new 
bulletin as soon as it is available, write today to Section EL-4. 


Semiconductor Division 


RADIO RECEPTOR COMPANY, INC. 
Radio and Electronic Products Since 1922 
240 Wythe Avenue, Brooklyn 11, N. Y. « EVergreen 8-6000 


Radio Receptor Products for industry and Government: Selenium Rectifiers « Germanium Diodes 
Thermatron Dielectric Heating Generators & Presses « Communications, Radar & Navigation Equipment 


| 


| 


| 





The term Bakxexrre and the Trefoil Symbol are registered trade-marks of UCC 


What kind of men develop microwave highways? 


The great microwave systems that relay telephone conversations along with 
television programs from coast to coast will have to work harder than ever to meet 
growing demands for service. But at Bell Laboratories scientists have been making 
important advances in the art of microwave communication. These advances are 
being applied in the development of a new and more efficient system in which 
single beams of microwaves will carry simultaneously many more telephone con- 


versations and television programs than is now possible. 


The development of the new system demands the varied skills of men in many 








fields of science and engineering. Just a few of the specialists necessary are 


PHYSICISTS like J. A. Weiss, Ph.D. in Physics, Ohio State, to harness the 
properties of ferrites in new ways for better control of the transmission of 


microwaves. 


MICROWAVE ENGINEERS like P. R. Wickliffe, M.S. in E.B., M.LT., to 
design uew circuitry. Microwaves must be conducted, controlled and ampli- 


fied through waveguides which resemble pipes. 


MECHANICAL ENGINEERS like W. O. Fullerton, B.S. in E.E., lowa State, 
to embody new principles in designing the many structures and devices used 
in microwave telephony — with all parts feasible to manufacture, practical to 
install and easy to maintain. 


SYSTEMS ANALYSTS like J. P. Kinzer, M.E., Stevens Institute, for over-all 
system planning and prediction. Mr. Kinzer works with numerical quantities 
and characteristics to predict on paper the performance of an operating 


system. What will it do? How must it perform to meet the needs? 


ELECTRONIC ENGINEERS like 1}. ©. Bellows, B.S. in Engineering, Cornell, 
for the development of “watch-dog” equipment to protect against failure. 
Protective devices must operate automatically in split seconds to maintain 


uninterrupted service. > 


= 


BELL TELEPHONE LABORATORIES (A 


4 
WORLD CENTER OF COMMUNICATIONS RESEARCH ANO DEVELOPMENT © by) 
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SPRAGUE offers you a choice of 2 truly 
high-temperature magnet wires: 

TETROC is recommended for continuous 
Operation at hottest spot temperatures up to 
200°C (392°F) and up to 250°C (482°F) 
for short periods of time. Tetroc, a teflon-in- 
sulated wire is available in both single and 
heavy coatings. 

CEROC is recommended for continuous 
Operation at hottest spot temperatures up to 
250°C (482°F) and up to 300°C (572°F) 
for short periods of time. Ceroc wire insula- 
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tion consists of a ceramic base with either 

single or heavy Teflon overlays—combining 

the best properties of both materials. ¥ | 
Both Tetroc and Ceroc ei 

Magnet Wires provide ex- 

tremely high space factors, * 
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WRITE FOR ENGINEERING 
BULLETIN 405 (TETROC « 
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Rapid changes in the field of electrical engineer- 
ing have set a pace of progress that calls for 
competent engineers that can grow and change 
with the times. Industry has the responsibility 
not only to provide training, but also to make 
sure that the able engineer never gets locked in 
a technical closet. 


T IS AN. HONOR to be here and I thank you for 
inviting me. 

I have always put very high value on being a mem- 
ber of the AIEE, and it seems like a long time since I 
spoke at Section meetings on inductive co-ordination, 
joint use of poles, power line fault currents, and once on 
overseas radio-telephony. 

The other day I was told of a certain college president 
who was invited to talk to a women’s club. He said all 
right, what would they like him to talk about? The ladies 
replied, “We would like you to tell us your seven greatest 
thoughts.” 

I never did find out what his thoughts were, but mine 
today, as you might suspect, are all about engineers and 
engineering. This seems to be a popular subject these 
days. In fact, I notice in the program for this week that 
at least seven other speeches or papers will discuss it in 
one way or another. 

But I will keep the number of my thoughts short of 
seven. That is too many following lunch. I will stick to 
three and lay them all out on the table right now. 

First, | have the greatest possible admiration for what 
our engineers have done to help make life better for more 
and more people. 

Second, these changing times ask more of engineers 
and need more from engineers. Of this I have no doubt 
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Third, what are we going to do about it? How are we 


changing to meet the need? I would like to expose my 


notions on that. 


PAST IMPROVEMENTS 


ON THE FIRST POINT, just in this last generation—in the 
past 25 or 30 years—enginecrs have helped this country 
to improve its standard of living in a way that has never 
before happened anywhere. This, notwithstanding World 
War II, Korea, and all the 
today. 

Probably there 


burden of detense we bear 


is no single measure to express this, 
However, you can sum up a great deal this way: Since the 
early 1920's, production per man-hour of work in private 
industry has just about doubled. Along with this, and be 
cause of it, although population and employment 
both have risen only about one third since 1929, our gross 
national product has more than doubled, But the big 
pay-off is that American average disposable income in con 
stant dollars and after taxes—has gone up well over 50% 

And, in recent years, something has come about in the 
United States that tells the same story in a different way. 
For the first time in history, the men and women of this 
country are devoting more hours to providing SCT VICES 
than they now spend to produce goods. 

We spend more time flying airplanes, hauling freight 
cars, distributing power, handling telephone calls, keep 
ing store, lending money, taking care of the sick, making 


and showing movies, washing windshiclds, producing 
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television programs, teaching school, and performing 
thousands of other services, than we spend to grow food, 
make steel, produce oil, weave cloth, dig in mines, build 
houses, make automobiles, and turn out all the other 
products of manufacturing industry. 

Vhis in itself is a remarkable measure of what science 
and engineering have helped to bring about, Needless to 
say, the vast growth in service employment tells a story 
of millions of new jobs created, That is almost by defini 
tion, But my point simply is that we have come very fat 
in enabling people to live beyond the limits of necessity. 
And, | repeat—for the contribution you and other engi 
neers have made to this—I have the greatest admiration 

However, that is enough about the past. The responsi- 
bilities now converging on the engineer are greater than 
ever before, As | have said, the times we live in ask more 
of us and need more from us. 

You do not need to hear again from me about the race 
with the Soviet Union, That concerns me as much as it 
does you, but there are plenty of other things to be work 


ing at right on our own front porch, 


POPULATION DEMANDS 


FOR INSTANCE, take the way our population is increas- 
’ 


ing. We are growing at the rate of nearly 3 million per 


sons a year, Most important, however, we shall have a 
continually rising proportion of older people who have 
finished their working years, and also, for the next dec 
ade, a larger proportion of young people below working 
age. This means that a relatively smaller working group 
will have to support a much bigger nation. 

If we expect to do this in the style to which Americans 
have become accustomed—and also I hope push the stand- 
ard of living higher—we have a real job on our hands, 
And if, on top of this or along with it, we are to give eco- 
nomic aid and comfort to other parts of the world to 
keep them with us and not against us—-well, we may as 
well face it: the job is gigantic! 

Che fact is that technological progress is not some- 
thing that we can just look forward to with pleasant an- 
ticipation, It is a necessity, We have to have it because we 
shall have to produce more, and as I said, there will be 
relatively fewer people of working age. We cannot just 
hours. We 


need to work and work hard, and we also need more 


dream about shorter and shorter and shorte: 
and 
better tools, more mechanization, more plant and equip 


And it 


coming home to us what this means in increased capital 


ment that will do more work for us, is already 


mvestment, 


PECHNOLOGICAL INVESTMENTS 


IN tHE Bev. Sysrem alone we expect to invest $2.5 bil 
lion this year in new telephones, cables, radio relay sys 
tems, central ofhices, and other equipment. For all indus 
try, estimates vary, but I saw one forecast the other day 


that industry would lay out $40 billion for new plant 


and equipment in 1957, and that the annual outlay would 


pass $55 billion by 1965. 
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And who will see to it that all this money is wisely 
spent? To a very considerable extent, it must be the engi- 
neer. He is the architect of industry who must inake sure 
that this huge investment will really produce—meaning, 
of course, produce at a profit, 

And as he works at the job, the technical resources he 
is working with, and also the needs of people, are con- 
stantly changing. 

On the technical side, take the changes in telephon 
transmission as just one example. It began on open wir 
lines, then went on to transmission over pairs of wire in 
cables. Cable carrier systems began about 1938, and soon 
afterward came coaxial cables. 

Next came microwave radio systems, and later, over- 
the-horizon radio. ‘To build them, the engineer now has 
available klystrons, traveling-wave tubes, magnetrons, sili 
con diodes, coaxial lines and wave guides, resonators and 
filters, and antennas. 

Meanwhile, other carrier systems continue to multiply. 
One of the latest, designed for rural telephone lines, uses 
transistors and has been tested successfully with a solar 
battery supplying power. 

Chis year, we expect to try out a new pulse transmis 
sion carrier system with repeaters using transistors and 
other miniature apparatus. 

In my own engineering experience, I have seen the 
maximum facility for telephone transmission change from 
three channels over a four-wire phantom group to a 14,- 
000-circuit microwave system that is now under develop 
100,000-channel 
guide system coming along in the future. 


ment, with the possibility of a wave 

As systems multiply, and we learn new arts and new 
applications, components keep multiplying also. By the 
end of this year for example, we expect to have more 
vacuum tubes working at the bottom of the sea than we 
had in the whole Bell System in 1920. In 1930, about 85 
different Now 
there are more than 1,400, The transistor, invented by 
Doctors Brattain, Shockley, and Bardeen of Bell Labora- 
tories, was first announced in 1948, Today more than 180 


kinds of vacuum tubes were available. 


varicties are commercially available. 

I have given just a few illustrations of rapid change in 
a field with which | happen to be familiar. We all know 
the same thing is going on in every field of engineering. 
Science is opening up new ways to live, new ways to work, 
and new ways to travel on wheels or fly in the air. We are 
learning new ways to communicate, compute, control, 
and produce. We have new sources of power still in thei 
infancy, and a great need to cause them to grow. We o1 
ganize new systems out of new devices, and new devices 
out of new materials, and we deal with the subatomic 
particles of elements which formerly did not even exist, 
at least to our knowledge. 


PACE OF PROGRESS 


ANYONE who has any doubt about the pace of engineer- 
ing progress could remove it pretty quickly, I think, just 
by glancing through the technical program for this mect- 
ing. To mention only one example, who would have fore- 
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told a few years ago that this program in 1957 would in 
clude papers on earth satellite communications and earth 
satellite telemetering? 

make 


which is that in this dynamic and expanding world the 


This brings me to the main point 1 want to 
competent engineer has to lead a dynamic and expanding 
life. In my judgment there is simply no room left for any 
routine approaches to engineering, or for standing still 
with the mental equipment we have. The engineer has 
to grow and change with the times, and constantly equip 
himself to handle new problems. He has to nourish his 
mind and broaden his outlook to make sure that neither 
gets obsolete. And, at all times, he has to look ahead. 


Obviously we need the most in creative imagination, 
ability to take on new assignments, and selective judg 
ment. I think the growing tendency in the schools to con 
centrate on fundamentals is very helpful to this, because 
the first need is to develop the basic mental equipment 
There remains to industry the great responsibility not 
only to provide first-rate technical training, but also to 
make sure that the able engineer never gets locked in his 
own technical closet. 

Io be sure, he always remains an engineer, with a 
sound grasp of engineering tundamentals that never grow 
obsolete. But he also becomes something more. As he ap 
plies ever-changing arts he is also thoughtful of their et 
fects. He 


finance. He interprets between designer and salesman. He 


gains and uses knowledge of marketing and 


perceives and understands the general needs and particu 
lar problems of other people, whether he holds a supe: 
visory position or not. 

For such engineers I am quite sure the rewards will be 
ample—and I mean in money as well as in the sense of ac 
complishment. And, as I indicated, for people of ability 
who have a real proprietary interest in the business in 
which they are engaged and want to make their interest 
effective in action, industry must certainly provide full 
opportunity for education and growth. 


PFRAINING PROGRAMS 


To ILLUSTRATE what I mean, let me give you just a 


the educational activities 
Bell 


Laboratories, and the operating telephone companies. 


thumbnail outline of some of 
we are organizing in Western Electric, Pelephone 

The communication development taining program at 
the CDT for 


began in 1948 in response to the need to prepare graduate 


Laboratories, or short, is well known. It 


engineers for research and development work. The pro 
gram extends over three years with about half the time in 
classroom work. More than a hundred men enter CDT 
each year. 

Starting in 1956 a small number of CDT students are 
being awarded fellowships to allow them to study for 


While 
ployees at full salary 


their doctorates doing this, they continue as em 


About 140 protessional members of the Laboratories 


are doing graduate work at nearby universities during 


part of their working hours, with tuition refunded by the 


Laboratories. For technical aides and also for 


engines 
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the Laboratories also conduct numerous out-of-hou 


courses, Participation ts voluntary and we expect some 


1,500 registrations this year. In addition, a monthly lee 
ture program has an average attendance of about 700 

The operating companies of the Bell System are also 
moving to broaden their training 
have 


Several of the organized 


One 


companies specifn 


courses tor engineers of from | to 12 weeks course 


for instance, relates engineering to the over-all activity ol 
Others 


the work olf other en 


the company. Another is on transmission cover 
tariffs and rates, technical writing, 
gineering groups in the company, reasons behind the op 
erations of other branches of the business, and so on 

In September 1956, about 50 graduate engineers of the 


”) 


operating companies began 22 months of class work and 


study at Bell Laboratories to get a basic understanding 
of new telephone art, including electronic switching. We 
are just at the beginning of a gradual transtormation of 
the Bell System's physical plant. In each company, we 
shall have to have engineers who will take leadership in 
effecting this physical transtormation, and also in train 
ing other engineers. This is the first step in a continuing 


program to that end 


EXTENDING ENGINEERING EDUCATION 


IN GENERAL, | would say we were in the early stages ol 
extending engineering education in the operating tele 
phone companies. Much more is being organized right 
now, and the program that is taking shape in Western 
Electric may also be considered typical of efforts in the 
operating companies as well, 

By late Summer, Western Electric will three 
study centers, in New York, N.Y.; Chicago, UL; and Win 
N.C 


neering employees will be enrolled. New engineers, atte 


have 


ston-Salem, Here both new and experienced engi 
their first four to six months with the company, will take 
a series of introductory courses to help them move into a 
Alter a 


weeks more of study and discussion, not only on technical 


full assignment. year’s service they will have 10 


subjects, but also in dealing with people. For experi 


enced engineers, there will be a wide variety of advanced 


courses. In addition, Western Electric now operates a 
plan to encourage employees to study on their own time 
at accredited colleges. The company will relund up to 


$250 a year tuition to any employee, part on enrollment 
and the rest on successful completion of courses which 
the company feels are related to the employee's present 
job, or to a job he might reasonably aspire to hold 
sel) 
ticipating fully in management development programs 
We want 
think out problems together 
Whe nh we 
Park, N. J., 2% years ago we 


We wanted to bring telephone management people and 


Throughout the System, engineers are also par 


engmmecrs and other management peopl to 


Asbury 


mind 


started our executive conterence at 


had several ideas in 
top-flight men in other fields together for discussion and 
case study, and to let the sparks fly. We wanted the least 
teaching in the sense of prescribing, and the most learn 


ing through one’s own thinking. We hoped, too, that the 
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Asbury Park idea would spread all through the Bell Sys 


tem at different levels of management 
All these things are taking place. And we shall encour 


age them more, not less. Indeed, we must 


Over the next 10 years we foresee that more than 80,000 


sell System people—engineers included—will be moving 


into new positions in management, In the same 10 years, 
translormation 


New art 


plications will bring new convenience in service and new 


we shall be going a long, long way in the 


of our physical telephone system and new ap 


lorms of service. In fact, we expect the time is coming 


when we will be able to communicate anything you want 
in} just about any way you want, and over any distance, 
long or short. With people changing, management chang 
ing, technology changing, and service changing, it is un 


thinkable 


prove oul COM pe tence 


not to use every means in our power to im 
and, at the same time, our under 
tanding of the world around us and our place in it 

You will forgive me I hope tor talking so much about 
the Bell 
ability and imagination is typical, We all need them like 
And IT think we 


We will not do it by just tagging or labeling people as 


System, But | think our need for engineers of 


grass needs rain can make rain 


t 


engineers. We will not do it by putting engineers into 
compartments and shutting them off from the rest of the 
ship. We will not do it by cramming size 42 men into size 


We 


standards 


1 jobs, or vice versa will not do it by setting so 


called minimum and then sitting back and 


letting nature take its course 
THE 


PHREE DIMENSIONS 


We wit po tt, I believe, through intelligent and con- 
certed effort to develop what I call three-dimensional en- 
gineers. 

Phe first dimension we can say is what you got in col 
lege, that showed you how to move in a straight line in 
your first particular field 

Phe second dimension is in continued training and 
sell-study, that broadens a man-—or a woman—and keeps 
him up to date with technological changes so he can solve 
problems in broad areas and new areas of engineering 

Phe third dimension is the height that comes from the 
mixing and mingling of engineering and management 
ideas, so that the enginecr’s understanding of the prob 
lems and requirements of the business makes him more 
business 


ellective in the This understanding comes not 


only from study but also from shoulder-to-shoulder asso 
ciation and contact and interaction between engineering, 
operating, financial, and merchandising people. And we 
need this third dimension not here and there among en 
gineers but everywhere—so they will have a volume effect 
on the business. [If engineering is to be solid, it has got to 


have this volume 


\s I 


tribute much, especially to the second and third dimen 


have tried to indicate, | think industry can con 


sions. Right now in our business, because of the effort we 


are making in these direccicns, we are getting a wonde 


ful amount of fine engineering work done that otherwis« 
More than 


could never have been done as soon or as well 
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that, with a wider appreciation by other people in man- 
agement of the engineer's contribution, | am confident we 
are getting a better team and a better over-all job. And I 
am equally confident that our engineers are profiting in 


prestige, promotion, and salary rewards as a result. 


CONCLUSIONS 


As THE NEED for technology increases further—and it 


surely will—it seems to me inevitable that the need for 
engineers in management including top management will 
likewise continue to increase. | do not see how it can be 
otherwise. What this means simply is that engineers must 
grow and, of course, it is they themselves who must do 
the growing. No one else can do it for them. The training 
and education I have been talking about are essential, all 
right, but what they add up to in the end is only the soil 
to grow in. 

Knowing engineers as I do, and I have lived and 
worked with them all my life, I can only say there is no 
group | would sooner trust to respond to whatever chal- 
lenge. As I see it, the challenge to engineers today is that 
they should deliberately work to fill out all the height, all 
the depth, and all the breadth they can reach. Along with 
this, industry is equally challenged to give able engineers 
full opportunity to live and work and think and create in 
all three dimensions. For this is the kind of engineering 
influence and leadership we need, and I have great faith 
we shall get it, to the further advantage of our United 


States and the world. 
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Motorized Passenger 


United Air Lines Photo 


\ motorized passenger-loading stand, introduced by 
United An 


\irport, has two electric motors with one hp cach, Power 


Lines at Los Angeles (Calif.) International 
consists of four 6-volt, heavy duty batteries, charged by a 
selenium rectifier, One motor provides forward or reverse 
speeds of two miles an hour, the other raises or lowers 
from a low of 6 feet, 8 inches to the 


It weighs 2,000 


the entire structure 
maximum height of 10 feet, 11 inches 


- 


pounds and can support 7,200 pounds, 
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Induced A-C Losses in Steel Plates 


W.G 


HE PROBLEM of evaluating power loss is an evei 
present one in any field of electrical engineering. In 
many instances, the current distribution in conducting 
materials can be evaluated and the corresponding loss de 
termined, In those remaining instances, the physical 
geometry and field configurations are such that exact 
analysis is not possible Loss evaluations for those cases 
must be based on experience expressed empirically or an 
alytical work modified to agree with experimental data 
Conductors in high-voltage circuits are usually so far 
removed from conducting surfaces and carry such low 
values of current that the magnetic field intensity induces 
no large amounts of loss in the conducting surfaces. How 
ever, the conductors in low-voltage circuits are often 
placed as close to grounded conducting surfaces as cle 


With 


industry ol 


the in 


large 
the prob 


limitations 
the 


trical or mechanical permit, 


creased acceptance by electrical 
blocks of generation and transformation kva, 
lems of handling the resulting high values of current in 
the low-voltage circuits become more pronounced, 

It is apparent that the complex geometrical configura 
tions of lead structures in transformers and other elec- 
trical equipment do not permit testing the innumerable 
possible combinations of structures to determine the in 
duced loss as a function of current and distance. It then 
becomes necessary to determine the loss in as simple and 
fundamental a geometry as possible and apply the results 
to the configuration of a particular design. 

A test fixture has been built which, for practical pur 
poses, simulates a semi-infinite solid excited by a current 


filament. Tests were made to determine the loss induced 
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in unshielded 
Loss in shielded plotes. 


DEURING 
MEMBER 


AIFF 


in the conducting, magnetically permeable semi-infinite 


solid at different values of current and lead-to-surface 


spacing. Fig. | indicates the magnitude of loss induced in 
typical hot-rolled carbon steel tank plat material 


I he 


walls is 


tank 


induced eddy-current loss in transtormer 


a function of tank current to some powe1 


plied by the resistance of the tank circuit. Inasmuch as 


the magnitude of the current is independent of the resist 
loss will result when the resist 


ance of the circuit, lowe 


ance is reduced. A series of tests was made with the su 
face of the semi-infinite solid covered with Y-inch thick 
‘ ») 
Fig, 2 
indicates the induced loss in the semi-infinite solid when 


aluminum-shield configuration ts about 15 


aluminum plates with 41-per-cent conductivity 


shielded with aluminum induced loss in the steel 


per cent ol 
the induced loss in the steel configuration 
loss data indicates that the induced 


Analysis of the 


loss in the unshielded steel is a function of current to a 
power less than two, whereas the induced loss in the steel 
aluminum-shielded configuration ts a function of current 
to a power of about two, The less-than-two exponent tor 
the ex 


the current with unshielded steel is the result of 


tremely nonlinear magnetic characteristics of the steel 
tank plate material.' 

The test data have been compared with an analytical 
approach? and a correlation can be obtained if a value of 
permeability of 10,000 cgs (centimeter-gram-second) units 
is assumed for stecl, and 10 cgs units is assumed tor the 
Both 


permeability are about 10 times as large as 


steel aluminum-shielded configuration values of 
maximum 
the materials 


\ permeability of 10,000 for 


values usually attributed to either of 
used 
steel can be considered as providing 
the 


the 


for so-called anomalous loss, 


and permeability of 10 for 


aluminum can be considered as 


plates. Fig. 2 providing for the lack of complete 
shielding and the partial penetra- 


tion into the steel of the exciting 


magnetic flux 
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Job Opinions of Engineering Seniors 


M.S. OLDACRI 1) 


FELLOW AIK FELLOW 
The results of an extensive questionnaire an- 
swered by 3,433 seniors and graduate students 
engineering of 129 colleges in 


March 1956 are analyzed. A whole series of 


in electrical 


challenges are posed for the engineering pro- 
fession. Failure to act now can have major ef- 
fects on the profession of electrical engineering 

in the next 10 to 20 years. 
the 


about 


shor tage ol 


CONTINUING 


chyimecrs 


DISCUSSION 


and scientists suggests that 
knowledge of the opinions of clectrical engineering 
might contribute to a solu 
In \pril 1955, kta Kappa Nu As 
ociation sent questionnaires to 57 colleges in which it 


Phi 


and graduate 


tudents about to graduate 


tion of the difheulty 


were distributed to 
asked 
opinions about employment plans Completed question 
40 


had Chapters Questionnaires 


enol students; they for facts ana 


naires were received trom students in 
Bir Stantord 
tute, and presented ina report 
Plans 


diverse 


15 colleges 
Rx SCATE h 


entitled “Employment 


results were analyzed by Tnsti 


of Electrical Engineering Graduates,” 


the 1955 survey aroused interest 


Phere 


meetings of national committees of several professional 


results of among 


groups were discussions of the results in 


societies, A papel 


based upon the data of the survey was 
AIEK in New York, Feb. 2, 1956. Edi 


appeared in and 


pre sented to the 


torial comment several professional 


trade journals. Eta Kappa Nu was urged to conduct a 
more comprehensive survey in 1956 

In response to the last suggestion, Eta Kappa Nu As 
\IEI 


tute of Radio Engineers (IRE) committees and Stantord 


sociation, in Co-operation with several and Insti 


Research Institute (SRI), prepared a new and more ex 
tensive questionnaire and submitted it to the seniors and 
145 
Phe completed, usetul question 
129 


students in electrical col 
March 1956 


totaled %.4335; 


gracuate engincering of 
leges in 
naiwes they came trom students in 
colleges 

Phe 1956 Eta Kappa Nu survey was also conducted by 
SRI. In 1955, the was borne by SRI. 


In 1956, Eta Kappa Nu asked, through letters to the pres 


cost of the survey 


idents of nearly 120 companies, that industry contribute 


to the cost ol the survey. Generous contributions trom 


a large traction of the companies provided funds tor a 
major portion of the costs of the survey 


Copies of the final report prepared by SRI have been 


Alb} 


neored 


Winter GC 
by the 


eneral 


Alb} 


Eesentially full teat of a oference paper 
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Alki FELLOW AIEI 
the 


cost of the survey, to the colleges from which informa- 


distributed to the companies that contributed to 


tion was obtained from students, and to officers of the 
co-operating societies and members of sponsoring com- 


muItlees 


PURPOSE OF THE 1956 SURVEY 


Duk PRIMARY PURPOSE of the 1956 survey was to learn 


the reasons for the decisions of the members of the grad 


uating classes regarding their employment, Information 


was requested regarding opinions about different kinds 
of business, different occupations, and the position actu- 


ally accepted. Additional information was sought on 


many other items that might help in evaluating the 
strength or weakness of the engineering curricula and 
employers’ personnel practices 

Thi purpose ol this article is to present selected data 
from the Eta Kappa Nu 1956 survey, and to comment 
critically on a few aspects of these data 

Phere are seven sets of data that have been assembled 


from the intormation submitted by the students for 


presentation in this paper. Each set is presented in the 
form of a chart to facilitate a quick review ol the facts 
followed 
the 
questionnaire and the original data, the final report may 


and opinions offered by the students. This is 


by critical comments on the data. For details about 


be consulted 


It should be noted at the outset that the number of 


respondents (3,433) is approximately equal to 50°, of 
the total graduates in clectrical engineering in 1956. This 
is, therefore, a very large sample; nevertheless, those who 
did not respond may have had opinions different from 
those reported in this survey 

It should be noted, also, that 91°) of the 3,455 respond 
Many ofl 


therefore, are based on the assumption that the opinions 


ents were seniors the comments that follow, 


adduced from the data represent the opinions of seniors. 
Che respondents by age groups, as of May 1956, were as 
age, 21%: 


,: and more than 26 years, 28° 


follows: 21 years of 22 years, i} to 25 


OO wd 
ey A 
ow 

years, 25 


OPINIONS OF TECHNICAL OPPORTUNITIES 


IN tus iNouIRY, the kinds of organizations—induswial, 


Government, or educational—were listed and the student 


was asked to give his opinion on each one as to whether 
the technical opportunities tor electrical engineers in 
that “Average,” o1 


kind of organization are “Good,” 


“Poor.” The results are shown in Fig. 1. 

\ most interesting point, which is characteristic of 
the entire survey, is that the number of respondents who 
failed to express an opinion is quite small—less than 6% 
IE. NGINEERING 
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Modern education in the 


United States is being criticized for many things; it ap 


on practically all questions 


pears, however, that when men become seniors in elec- 
trical engineering they not only have opinions, but also 
are willing to express them 

Although the result may not be comprehensive, it is 
nevertheless interesting and startling to consider in 
Fig. | just the areas of work for which the opinions as 
to technical opportunities are predominantly “Good” or 
predominantly “Poor 

Seniors believe that the opportunities for challenging 
technical work—and this implies increasing knowledge 
—are predominantly good in industries that manufacture 
diverse kinds of electrical equipment (including ele 
tronic equipment), in education, in industries that man 
ufacture only electronic equipment, in consulting work 
which deals with electronics or communications, and pat 
ticularly in research. 

They think the technical opportunities are predom 


inantly poor in electric power utilities, process indus 


tries, Wansportation companies, and particularly for 


utilities other than electrical, such as gas and water. 

For other electrical manufacturing companies and for 
communications companies the opinions are predom 
inantly “Fair,” with relatively small votes for “Good” 
or “Poor.” 

Supplemental comments entered on the questionnaires 
indicated that many of the colleges and also employers 
the students r¢ 


garding the kinds of work and the opportunities in cer 


have provided little information for 


tain businesses. This lack of information may largely be 
responsible for the poor opinions of several lines of em- 
ployment. 

There is in the answers to this inquiry a whole series 


of challenges to the profession of electrical engineering 


These challenges can be put in the form of questions, of 


which some are the following: 


1. If a large fraction of graduates wants to work on 


computers, solid-state devices, information theory, con 
trol, and all the other new areas under the tent of elec 
tronics, how can undergraduate students be educated to 
prepare them for this work? If more of the basic aspects 
of these subjects are put into the curricula of our schools, 
what will be removed to make room for them? How are 


the students to be educated to prepare them simulta 


neously to become good citizens and prolessional engi 
neers? 

2. What are the utilities—not just power, but others as 
well—to do in order to find personnel who can solve the 
formidable technical problems they face? 


5. Is the 


trend of opinion represented by these data 
temporary in nature or will it proceed further in the di 
rection it seems to have taken in the last 25 years? 


!. What 


societics In 


will be the actions of professional—technical 


electrical engineering to meet the needs of 


their members, who are becoming active in many diverse 
and highly technical endeavors? 

5. What is the responsibility of the colleges and em 
ployers to correct the difhculties in training the college 
APRIL 


1957 Oldacre, Ryder, 


Warren, Jr. 
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Bosed on Question 


students, informing them of the work that they may ex 


pect, and properly placing them as employees? 


lentative answers to some olf these questions have been 
offered and are being tried. Failure to analyze questions 
like these, and failure to act soon can have major effects 
on the profession of electrical engineering in the next 
10 to 20 years, 
OPINIONS OF 


FINANCIAL OPPORTUNITIES 


STUDENTS’ ESTIMATES Of financial Opportunities a 


shown in Fig. 2 for the same activities as those listed in 
Fig. !. There is a strong tendency throughout the chart to 
emphasize “Fair” and “Poor” opportunities, rather than 
“Good.” The latter designation is given a majority vote 
only tor the fields of computers, military-equipment elce 
tronics, and consulting in electronics 
In spite of this modest appraisal of financial oppor 
tunities, these students want to go into highly technical 
work, as is brought out further by subsequent charts 
There were several voluntary comments that salaries of 
fered to recent graduates were inadequate by comparison 
with those of factory production workers or plumbers 
RELATIVE 


INTERESTS IN KINDS OF WORK 


THe AREAS in which electrical engineers most com 


monly work were divided into 12 categories, and respond 


ents were asked to indicate their relative interests by 


marking each of the 12 categories “Great” or “Average” 


or “Little” (each adjective assumed to precede “relative 


The 


again 


” 


results are summarized in Fig, 3 


the 


inte rest’’) 
He re 


shown 


strong technical bias of students is 


They have great interest in work that contribut 


to new things and ideas and, therefore, to the advanes 


ment of the science and art of engineering: dev lopment, 


design, research, computing, automation, and planning 


hese results might have been inferred tentatively from 


the data of Fig. | 


Student interest is relatively slight in sales enginee 
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STUDENT OPINIONS OF FINANCIAL OPPORTUNITIES IN VARIOUS BUSINESSES 
(based on all respondents) 
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ing, construction, manufacturing, and college teaching. 
Because there are able engineers in these fields who show 
all the symptoms of enthusiastic, creative enginering, it 
appears that the challenges of these fields have not been 
presented convincingly to students 

For example, perhaps the student thinks of sales engi 
neering as a continuous round of long and hurried trips 
by air; a boring and exhausting series of visits with cus 
tomers with too many cocktail parties, dinners, and trips 
to the theater; and too many ulcers and coronary attacks, 
It is quite possible that the majority of students do not 
know of the highly technical work done earlier in their 
careers by men who become good sales engineers; do not 
know of the challenging combinations of technical and 
economic problems faced in an environment of stiff com 
petition by the sales engineer; do not know either of the 
deep personal friendships that develop between the sales 
engineer and his counterpart in the organization to 
which he sells; or finally, the respect gained in the pro 
lession and the executive Opportunities sometimes avail 
able to competent sales cngimecrs 
the othe: 
With 


that the 


Similar remarks can be made about most of 


helds 


respect to university teaching, it may well be 


that arouse little interest among seniors 
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teachers themselyes are to blame. It is now well-estab- 
lished folklore that college teachers are underpaid, over- 
Many 
some are; but the engineering profession is fast achieving 


worked, and underprivileged. have been, and 
a position in society such that the teacher of engineering 
can have a most active, interesting, and rewarding career. 
The income may be a little less than it would be in in- 
dustry, but the difference is becoming smaller. As a 
matter of fact, the data in the report about teachers’ sal- 
aries are contradictory to the popular conception. 

Only 28 students out of 1,791 reported that they had 
accepted teaching or other educational work jobs, but 
the average of the reported salaries was $448—more than 
the $442 which was the average for all jobs. It would 
thus seem that there are some well-paid starting jobs in 
teaching work and that the clectrical engineers were 
quite selective in picking the better paid ones. 

There are splendid opportunities for young men to 
study, do research, teach, take part in professional-society 
activities, consult, or work in the summer in industry, 
and achieve positions of responsibility. Perhaps profes- 
sors have tended to emphasize, in their discussions with 
students, the worst aspects of a career in teaching, rather 
than a balanced statement of the advantages and the pit- 
falls in the development of such a career. 


FACTORS INFLUENCING CHOICE OF EMPLOYMENT 


THE RESPONDENTS were asked to list, in descending or- 
der of importance to them, a group of factors that had 
influenced their selection of employer or would probably 
influence their choice if they had not yet accepted a job, 
The data 
were evaluated by assigning numerical ratings such that 


The composite results are shown in Fig. 4. 


the highest numerical rating represents a combination of 
a large number of votes and high relative placement in 
the list. 

The students chose three things which they consider 
most important: good opportunities for personal and 
professional development, work in fields of special in 
terest to them, and work in a geographical location they 
like. They are not much influenced by offers of special 
benefits, previous experience in some kind of work, o1 
family pressures. They show some, but not emphatic, in- 
terest in long-range security, high total income during 
their careers, and high starting salaries. 

Ihe data of Fig. 4 apparently show that most students 
are strongly motivated by considerations of individual in- 
terests, individual ambitions, and individual choice of 
the part of the country in which they want to live. Al- 
though starting salary comes pretty far down in the chart 
(Fig. 1), there is evidence in answers in other parts of 
the questionnaire that students are highly sensitive to 
relative values of salaries offered by various industries 
and by Government. 

Students were asked how they appraised opportunities 
for graduate study, as a part of conditions of employ 
10% 


of no unportance. 


ment. They answered: essential; 53°, desirable, 


but not essential; 6%, This distribu 


Job Opinions ELECTRICAL ENGINEERING 





FACTORS INFLUENCING CHOICE OF EMPLOYMENT 
( based on all respondents ) 
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tion of opinions, in combination with preferences for jobs 
having to do with new devices and systems, and for work 
in design, development, and research may be surprising 
to some engineering educators. This combination of opin 
ions shows that the philosophy of teaching undergrad 
uates the scientific foundations of engineering and stim 
ulating the student's desire to learn for himself is an 
acceptable philosophy to most graduates of 1956. 

Strong interest was expressed in flexible training pro- 
grams in industry; 79%, of all respondents considered 
an initial training program a very desirable factor in job 


selection, and 63% of those who had accepted positions 


were to undergo such a training program. Very unfavor- 
able comments were expressed by some men who thought 
that they had been victimized by being placed in stock- 
keeping and common labor jobs and at other menial 
tasks during so-called training programs. Several others 
exhibited a very selfish attitude and said training pro 
grams were just a device to innoculate the man with 


company policies and were of no value to him if he 
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Aprit 1957 


changed jobs. These diverse opinions show the need for 
better knowledge of how industry functions, of the op 
eration of properly planned training programs, and of 
the part that must be performed by both employees and 
employers 

KINDS OF 


JOBS ACCEPTED ORGANIZATION 


ALL RESPONDENTS who had accepted jobs (1,791 out of 
the total of 3,433) were asked to list the kind of organi 
The 


The trends of opinion previously noted—and here 


zation they planned to join results are shown in 


Fig. 5. 
transformed into action—are clear. The low fractions ol 
students going into teaching and Government are sources 
of worry for all members of the profession. Again the 
question arises as to the sources of protessional staff for 
the utilities. 

All employers of electrical engineers should re-exam 
ine their needs for new employees. Each employer may 
have one or work that men 


more category ol requires 


who are scientifically oriented and anxious to lace new 


and challenging problems; other jobs may better be filled 
by candidates with a more general education than elec- 
trical engineering. Such an evaluation, and consequent 
action, might enhance the profession of electrical engi 
neering and simultaneously provide excellent opportuni 
ties for those having a good general education but no 


strong scientific specialization, 


JOBS ACCEPTED-—AREAS OF WORK 


‘THOSE WHO HAD ACCEPTED POSITIONS when they submit 
ted questionnaires described the areas in which they 


will work as tabulated in Fig. 6. These data show clearly 


that there are opportunities for employment that gen 
erally satisfy the desires of the entire group, as shown 
in Fig. 3. 

Development, design, planning and application, and 
research represent the vast majority of work in which the 
new graduates will be engaged. ‘The total for these cate 
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(by students who had accepted jobs) 
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gorics, from Fig. 6, is 81%. However, many students in 
dicated that they would be engaged in at least two of the 
occupations. Allowing for these multiple answers, it is 
that 


estimated at least two thirds of the graduates will 


be employed in these four areas of work, 


STARTING SALARIES 


For tHose who had accepted jobs, the starting salaries 


were listed with the kind of employer, Fig. 7 lists the 


average monthly salary for cach kind of employer for 
which there were 15 or more individuals already offered 
employment 

break 


Phe average monthly starting salary is $442. A 


down by Age and academu degre is interesting 





Average Salary 
(per month) 


sw 
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There is a marked increase in salaries listed in the 1956 


survey over salaries listed in the 1955 survey 


ADDITIONAL DATA 


MANY OTHER interesting statistics and comments were 


revealed by the survey. Some of these are summarized in 
the paragraphs which follow 

Of the 3,435 respondents, 619% are members of ALE] 
and 51°) are members of IRE; 28% belong to both soci- 
eties; 24% are members of the Eta Kappa Nu and 21% of 
Beta Pi; 14°) are 


Many students expressed a desire for summer work, 


Tau members of both honor societies. 
co-operative work and study programs, or other means 
of obtaining some practical experience in their chosen 
profession. Seemingly, in many parts of the country, there 
The 


many students very close to graduation with no knowl 


is litthe opportunity for such employment result 
cdge of what awaits them as clectrical engineers. 

Those who answered the questionnaire were given the 
opportunity to add their own comments; they did, with 
a vengeance. These personal comments cannot be treated 


either summarily or statistically. They range far and 


wide in subject and opinion, They are often critical—of 
educational methods, of personnel practices in industry, 
of the status of chgpinecering as a prolession; yet, they 
show understanding of some of the things that lie at the 
root of that which they criticize. Three examples from 


many such comments are given to illustrate these 


While the greatest opportunities seem to be 
field, 


most reluctant to employ engineers. In 


in the utility these companies seem the 


spite 


ol thei admitted needs in the future, all the 


companies | talked with were cordial and con 


siderate but were rather indifferent toward ac 


tual employment, Also, the salaries paid, while 


competitive in the long run, are not always 
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competitive at present. While adequate, their 
starting rates are on the low side.”’ 

“Try to stop the negative attitude of frus- 
trated high school teachers that try to tell a 
student that he has no aptitude for enginee: 
ing subjects. Many of the graduating engincers 
Many 
good students are turned away from scientifi 


have experienced the same problems. 
and engineering studies in their early years 
I don’t think that a high school or grade school 
teacher is in a position to know the future po 
tentialities of a student.” 

“T still do not know enough about the details 
of many of the types of work and positions to 
be truly able to evaluate them. During my 
years in college | would like to have received 
some unbiased information on just what the 
engineers for various companies actually do 
facts.” 


the raw, cold 


The comments show intelligence and tolerance. Some 


that 
schools and colleges have staffs that are below normal in 


students state definitely their belief many high 


quality, quantity, and rate of pay. Furthermore, frequent 


complaints of the respondents are that curricula should 


be revised, and that the students would be better 
equipped to select their future course of action if the 
colleges and employers gave better and more adequate 
information of the work and opportunities that would 
be available after graduation. 

An important inference is this: the young graduates 
in electrical engineering are intelligent, able, ambitious, 
and adventuresome. Most of them do not seck special 
privilege, but they deserve from their predecessors an 
environment in the profession of engineering conducive 


to making their own contributions to its development. 


SUMMARY 


ONE OF THE PRINCIPAL PURPOSES of the survey was to 
obtain views and opinions of students regarding the dif- 
ferent kinds of jobs offered to them and what influenced 
their selection of a job, It was hoped that the results of 
the survey would present some definite suggestions on 
how the various clectrical engineering fields could be 
made more attractive to studemts and prospective stu- 
dents and thus help reduce the apparent shortage of 
engineers, 

Some of the major results of the survey that have been 
presented in this paper may be summarized as follows: 

The majority of the students desire to enter the more 
technical fields of research and development. 

Work involving electronics was considered to be the 
most desirable (37%, of positions accepted were in this 
field). Apparently the recruiting was more energetic and 
the salaries were higher. 

Manulacturing of electrical equipment, manulacturing 
of nonelectrical equipment, and research were next most 
attractive and accounted for 13°,, 9°, and 8°), respec- 
tively, of the positions. 

Ihe older fields of electrical engineering work such as 
ENGINEERING 
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"This item includes only 7 respondents known as seniors; the remaining 21 stu- 
dents are M.S. or Ph.D. candidates or did not indicate the degree which they 
expected to receive. 


Fig. 7. 


electric utiliuies, Communication, and transportation have 
little attraction for electrical engineering students today 
None of these groups account for more than 6°, of the 
accepted positions, In general, but with some very defi 
nite exceptions, the information presented to the students 
salaries are only av 


well 


about such industries is inadequate; 


erage or below average, and recruiting may not be 


organized, 
Many of the students have little actual knowledge of 


the work that undertake alter graduation. 


There should be more opportunities for summer work, 


they may 
co-operative work and study programs, or other means to 
broaden the education of the students and inform them 
of the work opportunities that exist in engineering. 

Training programs are considered very important in 
selecting a job, and opportunities for graduate study 
are considered essential or desirable by a majority ol 
the students. 

Some students believe engineering is losing in profes 
sional prestige and in economic status. The salaries are 
considered inadequate when compared with wages of 
factory workers or plumbers. Furthermore, doubt is ex- 
pressed that there is a real shortage of engineers, except 
for recent graduates, and therefore the long-rang oppor 
tunities for engines rs are not too favorable. Some believe 
the so-called shortage of engineers would disappear if em 
ployment practices were changed by just a few industries. 

The electrical engineering graduates, by and large, are 
intelligent, able, and ambitious to get into new fields of 
endeavor. They are sometimes poignantly idealistic in 


for example, one student states briefly an 


human relations and moral principles in this country 


the best sense 
important truth: should be more education in 

However, some show a great desire for financial secur 
ity, and even special privileges to provide for their needs, 
regardless of the services they can supply to their em 
ployer. Some state a requirement for jobs located in spe 
cific geographic areas. 
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Educational policies and curricula should be reorgan- 
ized at many colleges to provide more fundamental o1 
basic education rather than so much specialization 

High school and college statls should be strengthened 


to create desire tor students to enter and continue in eng 
neering studies 
divisions do not 


At a few colleges, the administrative 


seem to be tully alert to the activities, or maybe inactivi 
ties, ol their stafl 

Vhere is a belief that the interviewing and placement 
policies of the employers and colleges couid be greatly 
improved to inform the students more adequately of th 
work that will be expected of them and thereby assist 
them in deciding on their tuture employment plans 

Perhaps it is in order to conclude in a lighter vein, Ong 
individual 


student, taking advantage of the request for 


that he expected to be awarded his 
seek 


leisurely 
Brute!! 


comments, stated 


Ph.D 


exercise my creative abilities in a 


in June 1957, and that he would “a job to 
manner ata 


high salary ina good location.” Et tu 
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ASSOCIATE 


AERONAUTICAL CONTROL, 


| N Extensive 
application may be made of phase discriminators with 


whe ¢ 
d-c output, use of the transistor in discriminator circuits 
has definite advantages. The transistorized discriminator 
can meet minimum size and power requirements, provide 
amplification with excellent reliability, and perform well 
wide 


over a temperature range 


The circuit shown in Fig. | will produce half-wave 
differential d-c current in a 3-terminal or split load, Dis 
criminator action is furnished by the diodes D, and D,, 
Considering the n-p-n transistor shown, when the points 
A and B are becoming positive at the same time, T, 
will conduct and current will flow through D, and one 


half of the load Z.,. 


is cut off and no current 


During the negative half cycle, 7, 
will flow 

If the signal phase at A is reversed and points A and C 
are becoming positive simultaneously, 7, again will con 
duct with current flowing through D, and the other half 
of the load L 


current will flow. 


Once again, on the negative half cycle no 


There are many instances where it is preferable to use 


The 


output 


fullewave rather than hall-wave’§ discrimination. 


large fundamental ripple on the half-wave d-« 


would necessitate use of shunting capacitors in hydraulic 
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Do 


Fig. 1. 


Half-wave discriminator 


valve or relay drive applications, Full-wave discrimina 
tion would eliminate the need for any capacitor in most 
instances and can be obtained through the summing of 
two hall-wave actions 

Phe fullewave unit is found to be a high-sensitivity 


temperature-stable device capable of utilization in a vari 


ety of control applications. Conversion of the full-wave 


discriminator with $-terminal (or split) load to 2-term 
inal load results in a considerable loss of useful powe! 


through bleeder resistors, which dissipate five-sixths of 


DeSautels 





Transistorized Phase Discriminators 


A. N. DESAU TELS 
MEMBER 


Transistorized Phase Discriminators 





AIFF 


R.= LOK 
Vaererence “20vrms 


Cc 


ERENTIAL CURRENT — mad 


DIFF 







50K: 300 
P ar oiscrim- [7 
¢" Sie | waror | ‘diff 
4 a eC 
4 i | 4 4 4 4 4 
20 1.0 19] +10 +2.0 


INPUT VOLTS (@ jn) 


Fig. 2. Output current as a function of input voltage for the full-wave 
transistorized discriminator with 3-terminal output. 


the total power output. However, an adequate useful 
power output can be obtained with the 2-terminal load 
depending upon the maximum ratings of the transistors. 
Phe manner in which the transistor is operating in the 
full-wave circuitry permits power outputs many times 
the maximum effective power dissipated per transistor. 

The response of the transistorized full-wave discrimi- 
nator with 3-terminal output was observed under condi- 
tions of temperature extremes. The transistors used were 
randomly selected silicon junction types, and all diodes 
were silicon junctions. The phase-reversal signal source 
was coupled to the discriminator by a transformer which 
presents an impedance ratio of 50,000 ohms to 330 ohms 
on each side of the center-tapped secondary, or a voltage 
step-down ratio of about 12. 

Fig. 2 shows the response for temperature extremes of 
125 C and —55 C, as compared to 25 C. Note that consid 
erable power gain is present in this circuit. At 25 C and 
125 C, a power gain of better than 25 db is indicated, 
whereas at 
25 db. 


Ihe transistor operates in the discriminator circuitry 


55 C power gain is only slightly less than 


in a manner which enables it to handle load powers well 
in excess of maximum effective collector dissipation rat 
ings. The primary power output limiting consideration 
appears to be the maximum current and voltage rating 
of the transistor insofar as these ratings contribute to the 


maximum collector dissipation rating. 
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Noise Problems in Motor-Driven Home Appliances 
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URING RECENT YEARS, the reduction of noise 
D.. motor-driven home appliances has become a ma 
jor design consideration 

Many factors affecting product noise acceptance can 
be controlled by the manufacturer and, in some cases, 
prediction of relative acceptability can be made, How 
ever, there several factors, other than 


are human pe 


culiarities, which are not directly under his control. These 
are (1) ambient or background noise level prevailing in 
the appliance area, (2) acoustical properties of the room 
in which the appliance is located, and (3) floor construc 
tion on which the appliance is mounted. The first of these 
is obviously important, both from a sales and a home 
location viewpoint. 

Ihe acoustical properties of the room in which the ap 
pliance is to be located are important, inasmuch as the 
sound pressure level at distant points of a room will de 
pend upon its reverberant characteristics. 

Vibration transferring from the appliance feet can be 
transmitted through joists and studding to other rooms 
where the resulting noise level may be a cause for dis 
satisfaction. 

The electromagnetic forces associated with a single 
phase induction motor can be broadly classified as (1) slot 
harmonic forces, (2) dissymmetry harmonic forces, and 
(3) torque and solenoidal pulsating forces. 

With proper motor design, the inertia forces developed 
by the slot harmonic forces are cancelled out within the 
motor frame and thus transfer little vibration to the ap 
pliance with most mounting systems. Dissymmetries, 
however, often introduce unbalanced air-gap forces which 
can rotor and end-bell flexure 


cause Mounting systems 


employing the through bolts can, if not properly de 
signed, transfer much of this vibratory energy to the ap 
pliance. 

‘Torque pulsations, occurring at a basic rate of twice 
line frequency are inherent in a single-phase motor, but 
can be considerably reduced in amplitude by the use of a 
permanent split-phase design. The torsional vibration of 
the motor acts in shear on the air, producing little or no 
sound. However, the vibration can be quite effectively 
coupled to the appliance and, hence, radiated as sound if 
proper vibration isolation is not provided. An axial com 
ponent of this and, if 
troublesome, can be reduced by use of a herringbone 


force exists with rotor skew 
skew pattern. 

Another axial force acting at twice line frequency exists 
due to the solenoidal action of the magnetic field. The 
magnitude of this force depends upon relative rotor to 
stator lengths and washered positions as well as the flux 
density. As in the case of the axial component of torque 
pulsation, vibration from this source can, be effectively 
coupled to and radiated by the appliance. 
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Some method for reducing vibration transmission are 
(1) increasing motor mass, (2) adding a tuned vibration 
absorber to the motor or vibrating part, (3) using an 
inertia friction vibration damper on the motor, and (4) 
using vibration isolation between the motor and ap 
pliance. 

Although each of these methods has unique advantages, 
the use of properly designed vibration isolation tech 
Basi 


cally, it consists of supporting the motor relative to the 


niques is perhaps the most universally applicable 


stator with springs so that the inertia forces of the vibrat 
ing motor and springs oppose the applied torces. Al 
though this method is quite commonly applied, it is as 
misused as not.!Many have been observed 


olten Cases 


where the elimination of the “isolation mounts” reduced 


important noise-producing vibration transfer, It should 
be kept in mind that the improper use of isolating mat 
rials may actually increase the transfer of vibrating en 
ergy as compared to a rigid mounting system, Provision 
of adequate isolation of all the motor forces trom the 
appliance can be obtained by providing a spring constant 
in the motor mounting supports for each direction ol 
vibration which will yield a resonant frequency sufhcient 
ly lower than the lowest vibration frequency 


The 


creased by attaching the mountings to nodal points or 


effectiveness of vibration mountings can be in 
points on the motor with the least vibration, such as 


locations close to the shaft for the torsional mode 
Mountings should be attached symmetrically about or in 
the plane of the motor center of gravity to keep the 
vibration degrees of freedom, to a minimum and the 
mountings simple and low in cost. 

In designing an appliance for minimum noise radia 
tion, it should be borne in mind that besides plate and 
beam resonances, parts of the appliances, such as washer 
tubs, may form cavities which have resonances similar to 
a Helmholtz resonator. These resonances should be kept 
as far from force frequencies as is practicable 

The wide range and high amplitude of vibrations 
which can be transmitted from a motor to the appliance 
and the inherent sensitivity of many appliance parts to 
low magnitude vibrations result in a motor—appliance 
relationship which is highly complex. 


the 


The best design 


of an isolation system is one which integrates the 


vecularities of both motor and appliance design with 
i 4 


realistic requirements for both so that a smooth transi 


tion from motor to appliance is evidenced 
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SEMICONDUCTORS 
An Outline 


W.C 


In this two-part article the properties of semi- 
conductors are discussed, as well as the rela- 
tions of these properties to formal solid-state 
and conduction theory and applications to such 
devices as transistors, rectifiers, and photocells. 
Some recent findings on the properties of silicon 
and germanium, and a discussion of some of 
the more modern techniques for making semi- 
conductor devices are included. 


pm AN ELEMENTARY point of view, a semi 


conductor may be considered to be an electronic 


conductor which has a negative tempcrature coethcient 


ol resistance over some tomperature Although, 


range 
like many definitions, this one does not cover all possible 
the re 


semiconductors, are but few exceptions, such as, 


perhaps, degenerate semiconductors or ‘‘semimetals. 


Phe negative coefhicient is illustrated in 
Fig. | 


resistance ol a 


resistance 
which shows the temperature dependence of the 
semiconductor, in this case germanium 
Results from three samples are shown, The samples dif 
ler only in that they contain slightly different quantities 
ol an impurity, such as arsenic, 

The resistivity o (ohm-centimeters) is defined as 


RA/L, tor the 


and cross section A, R being the resistance in olims to the 


case ol 


a rectangular block of length 1 


flow of electric current. Several important properties ol 


semiconductors are apparent from the diagram: 


1. Semiconductor properties depend upon impurity 


content, Particularly in the low-temperature region, the 
resistance of the germanium samples is inversely pro 


The re 
ohm-cm to 


portional to the amount of antimony present 
0.001 


at room temper 


sistivity of germanium may vary trom 


the intrinsic value of about 50 ohm-cm 
ature, depending upon the impurity content 

2. At higher temperatures, the resistivity is indepen- 
dent of the impurity content, and is a property of the 
material itself. This is the intrinsic range, ranging in 
temperature all the way down from the melting point to 
a temperature determined by the impurity content, As 
seen from the graphs, the higher the impurity content, 
the higher the temperature required before the intrinsic 
conduction becomes predominant. 

9 


3. In the intermediate range, the samples have a posi- 
tive temperature coefhcient, like most metals. 


The aforementioned properties are to be accounted 
for in terms of the band theory of solids. The impurity 
atoms are capable of releasing clectrons, with but very 
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little energy required of thermal agitation, For ger- 
manium, for example, this would be the equivalent of 
the electron falling through a battery with a voltage of 
0.01 volt, or 0.01 ev (electron volt). Once freed from the 
antimony the electrons can move freely through the lat- 
tice, according to laws derived from the formal theory 
of solid lattices, based upon the quantum theory of sol 
ids. The electrons can also be released from germanium 
atoms, but with more energy required, so that intrinsic 
conduction is not observed except at higher temper- 
atures. 

The intermediate range of positive temperature co- 
efficient arises because all the electrons that can be re- 
intrinsic 


conduction has not set in yet. Thus, the number of elec- 


leased from antimony have done so, and the 
trical carriers is constant, and the only source of tem 
perature variation of resistance is in the mobility of car- 
motion 


riers. The electrons are interfered with in their 


by the thermal agitation of the lattice, so that the re- 


sistance becomes larger at higher temperatures. 
The equation expressing the resistivity in terms of 


mobility and carrier density is: 


1/p = ney (1) 
where e is the electrical charge on the electron, 1.60 « 
10°** coulomb, « the mobility in cm* per volt second. 
Semiconductors and other solid crystals have the ex- 
tremely important property of interacting with some of 
the electrons present in such a way as to make it appear 
that positively charged particles, rather than the usual 
negatively charged electrons, are present and carrying 
current 


These positively charged particles, which are 


called positive holes, arise from the absence of an 
clectron from a state of negative mass close to the top of 
a nearly filled band. Such particles are, in a sense, a 
mathematical fiction, inasmuch as they do not exist in- 
dependently of a crystal. They do have unique proper- 
ties, however. In particular, definite experimental tech- 
niques, including Hall effect and thermoelectric power, 
can be used to distinguish hole conduction from elec- 
tron conduction, Hole-conducting semiconductors are 
called p-type and electron conductors n-type. The n-type 
semiconductors may arise from the presence of a donor 
impurity such as antimony in germanium, whereas p-type 


semiconductors may arise from the presence of an ac- 


ceptor impurity, such as aluminum in germanium. 
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Impurity excitation 
(different samples) 


Resistance 


Intrinsic excitation 
(independent 
of sample) 


Simple 
semiconductor — 
(impurity type) right) 

| | | holes 








Temperature, °K 


Electrons and holes, of course, flow in opposite direc 
tions when an electric field is applied. The diagram of 
Fig. 2 illustrates a simple analogy, in which droplets ol 
liquid resemble electrons. bubbles resemble holes. ‘Tilt 
ing of the containers is analogous to application of a field. 

The band picture (Fig. 3) of the donor and acceptor 
impurities, and of intrinsic conduction shows the local- 
ized impurity levels, the donor states often being close to 
the upper, or conduction, band and the acceptor states 
being close to the lower, or filled (valence), band. 

CRYSTALS, IMPERFECT AND PERFECT 

ALMOST ALL SEMICONDUCTORS are crystalline in nature, 
and the electrical properties of semiconductors, as other 
solids, are closely tied up with the regularity of struc 
ture possessed by crystals. 

The atomic arrangement of a typical semiconductor is 
shown in Fig. 4. The atomic pattern of germanium is 
shown, including its unit cell, in this case a cube (called 
the diamond cubic structure, since it is also possessed by 
diamond and silicon). It is characteristic of crystal lat 
tices that planes lying at various orientations are of im- 
portance in discussion of properties, and for this purpose 
the Miller indices are of importance. To give only pat 
ticular examples, rather than a complete definition, Fig. 5 
shows various planes of a cubic crystal and the designa 
tion of these planes in the Miller index notation. 

The planes of the crystal have the property of reflect 
ing or diffracting electromagnetic radiations, making it 
possible to obtain X-ray diffraction photograph such as 
that of Fig. 6 for a germanium single crystal. The possi 
bility of diffracting the waves associated with electrons 
metals 


gives rise to the characteristic band structure of 


and semiconductors. This structure is found theoretically 
by solving the Schrodinger equation of quantum me 
chanics, after it is formulated in a way suitable for crys 
tals. Fig. 7 shows the bands formed for atoms spaced at 
various distances, including the discrete states charac 
1957 
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teristic of isolated atoms. The band picture of Fig. 3 is 
obtained by considering only the uppermost filled band 
and the first unfilled band of Fig. 7 at the actual lattice 
spacing. 

Solution of the Schrodinger equation shows that the 
the conduction band have wave 


clectrons in properties 


very similar to those of electrons in tree space. The main 
difference is a multiplying factor that makes the electrons 
appear to have more (but in some cases, less) inertia than 
(and holes) 
Many ol 


the simple relations tor tree electrons also apply tor 


that of a free electron. Thus, the electrons 


must be described by an eflective mass (m*) 


electrons in crystals provided this eflective mass is sub 


stituted for the free electron mass. 

However, this concept of a single effective mass is only 
a rough approximation, suitable for simple crystals (the 
so-called spherical energy surface model) and, even then, 
only for the edges of the conduction bands. For more 
complex substances, including silicon and germanium, 
the properties require the use of several effective masses 
and, indeed, a different effective mass is required for al 
most every different property of the carriers. An impor 
tant phase of present semiconductor research is the work 
ing out of the details of the band structure of silicon and 
germanium 

Real crystals are characterized almost as much by the 
imperfections present in them as by the structure itself, 
Imperfections may be of many kinds, Important among 
(Schottky defects), interstitial 


these are lattice vacancies 


atoms wedged between the normal lattice sites, foreign 


or impurity atoms, and thermal vibrations (phonons) 


Even the carriers themselves are discontinuities which 


distort the crystal and which, therefore, must be consid 
ered lattice imperfections 

Also important for many crystal properties are larger 
scale imperfections, such as the dislocation and the grain 
boundary. The dislocation in its simplest form may be 


thought of as an extra half plane in the crystal, as shown 
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Fig. 4. Atomic arrange- 
ment of germanium. 
(Fractions indicate dis- 


Tetrahedral bond 


placement of atom nor- 
mal to plane of paper.) 


Projection on cube face 


in Fig. 8. Another important variety of dislocation is the 
spiral dislocation, which ts important in growth of crys- 
tals. Both edge dislocations and spiral dislocations may 
have electrical consequences for crystal properties, as 
well as being important in determining properties and 
growth 

For example, dislocations tend to scatter carriers and, 
therefore, may lower the mobility. They may also act as 
centers of recombination for carriers present in excess of 
the equilibrium density, as in the case in transistors and 
other p-n junction devices, They may also act as sources 
for electrical carriers, probably as acceptors, at least in 


The 
study the properties of dislocations and other impertec- 


germanium and silicon use of semiconductors to 


tions is an important phase of today’s solid-state research, 


Returning to the impurity atom, a model which de- 


scribes the impurity center discussed in the introduction 


Fig. 5. Planes in a 
crystal, with Miller 
indices. 
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Packing diagram — 


is shown in Fig. 9. There one sees that the carrier, in this 
case the electron, swings about the impurity ion in an 
elliptical orbit very much like that of a hydrogen atom, 
The theory states that the behavior is very similar to 
that of an electron about a free hydrogen atom, but cor- 
rected for the screening effect described by the dielectric 
constant, and for the effective mass of the electrons, The 
ionization energy required to remove the electron is 
given by the Balmer formula for hydrogen, modified in 
this way: 


13.56 m* 


a m (2) 
Using the value for m* in germanium of 0.2m indicated 
by other results, and using the dielectric constant « of 
germanium of 16, the ionization energy comes out about 
0.01 ev, in good agreement with experimental results 
based upon the variation of resistivity with temperature. 

More refined theories, based upon the Wannier method 
of calculation of impurity wave functions, account in 
the the 
No results have yet been calculated, 


somewhat more rigorous fashion for value of 
ionization energy 
however, for the action of some of the elements that, un- 
like antimony and gallium, for example, produce deep, 
unhydrogenlike states in garmanium and silicon, These 
problems are among those in which important advances 
are to be expected during the next several years. 
CONDUCTION 


PROPERTIES OF SEMICONDUCTORS 


THERE ARE TWO Aspects of the theory of the conduc- 


tion properties: 


1. Calculation of the density of conducting carriers in 
terms of the impurity density, temperature, magnetic 
field, light intensity or other factors, This is a problem in 
rhe 


from the statistical mechanical results for electrons is that 


Statistical mechanics. most useful generalization 
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Fig. & (left). Typical 
X-ray diffraction 
photograph. 


Fig. 7 (right), Band 
calculations for a 
semiconductor. 


the clectrons (or holes) in a semiconductor are distributed 
over the valence and conduction bands, according to the 
Fermi distribution. An example of the application of the 
Fermi distribution is given in Fig. 10. There we see the 
bands, and the function giving the relative number of 
electrons these bands are capable of holding at cach 
energy. Also shown 1s the “density of states” function for 
the impurity. The Fermi function f has the form: 


(3) 


and is spread out along the vertical axis in such a way 
that the Fermi level, which is the value of the cnergy 
when the Fermi function has the value 14, has the proper 
value to account properly for the number of electrons 
Ihus, the Fermi level is related to the constancy of the 
total number of carriers, regardless of the way the cai 
riers are distributed over the energy bands, for electrical 
neutrality to be preserved. 

Application of the methods in a more mathematical 
Fermi level in the case of a 


way leads to a relation for 


single impurity level: 


€4 2n m*kT \4 
+ kT In ‘ Vi (4) 
9 h? 


where c, is the energy level and N, the density of the im 


= 


purities. This equation holds only for the region of rela 
tively low temperatures, when the fraction of impurity 
eenters ionized is small. 

be determined from the 


The density of carriers can 


Fermi level by the equation, for the simple spherical 


energy surface model: 


2n m*kT\* ~ 
n ( ) ets hT 
A? 
2a m*kT \e po 
Holes: p = a “fi # 


is the value of the band gap. 


Electrons 


(5b) 


where €, 

The product np is found to be a constant depending 
only upon the temperature and the band gap, but inde 
pendent of the actual impurity content or resistivity, This 
1957 
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is akin to the “mass action law’ of chemistry and is im- 
portant in the theory of transistors and rectifiers as well 


Thus 


2m m*kT ' : 
np ; ’ (6) 


Once the density of carriers t known, the conduc 


as of the bulk properties 


tion theory involves mainly the evaluation of the various 
important properties of the conductor, such as the Hall 
coefhcient and the thermoelectric power, in terms of this 
Also, a 


evaluation in 


cCarrici density very inportant aspect ol the 


theory is the terms of fundamental lattice 


properties of the mobility defined in equation |. Fig, 11 


Edge 
-—~ dislocation 























Fig. 8. Dislocation. 
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shows an arrangement for the measurement of the Hall 
coethcient, This effect depends upon the action of a mag 
netic field upon the current, and the tendency of th 
carriers to be deflected to one side of the sample, where 
they build up an electrostatic field compensating for the 
The Hall coethcient tor 


carrier semiconductor is defined as 


magnetic torces, a simple one 


R Vt/IH (& 10%) (7 


) 


in electromagnetic cm'/coulomb uniss, 
is 10 


In terms of the carrier density tor a simple one-carriet 


units (emu), In 


the factor 


semiconductor the absolute value of the Hall coethcient 


(neglecting effect of sign of carrier) ts 


ce ($m /3) 
|R emu (8) 


ne 


For an intrinsic semiconductor, or one contaiming a 


mixture of both holes and electrons, the relation is 


modified, as shown in the following equation: 


Fig. 10 (left). Fermi 
distribution function 
for a semiconductor. 


UVensity - of - states 


Ferm 





Fig. 11 (right). Hall 
coefficient measure- 
ment system, 
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; 8 ¢ (Nn + Pp)” 

Another situation of considerable interest in the com- 
plex valence band structure of germanium, where there 
appear to be two types of holes—“fast” and “slow”—each 
having its own effective mass. The Hall effect for this 


case is given by 


oe 3m Ul + (no/m) (ple m)*) 


10 
Be [lL + (ne/m)pe/m)]? ~ 


Where n, and n, are the densities of the two types of Car- 
rier, and yw, and wu, are the corresponding mobilities. 

\nother case of two-carrier conduction where the car- 
riers are both one sign but different effective mass is in 
impurity band conduction, where the extra carriers are, 
say, electrons of high effective mass that can move di- 
rectly from impurity atom to impurity atom. In this case 
also a formula such as that of equation 10 applies, modi 
fied somewhat because of the effect of impurity scattering 
at the high impurity contents involved. ‘The nature and 
properties of the complex band structure for silicon and 
germanium will be discussed more fully. 

Another important conduction property is the mag- 
ictoresistance, namely, the increase in resistance due to 
the application of a magnetic field. The simple theory 
predicts that the magnitude of the change is given by 
Ao/e BH, where the constant B 0.38 wu? 10-1", 
Again it is found that this theory is valid for simple 
semiconductors having spherical energy surtaces, but not 
lor germanium and silicon. These semiconductors are, in 
particular, characterized by large magnetoresistances 
when the current and magnetic field are in line (longi- 
tudinal eflect). For simple semiconductors, however, the 
effect in this case is zero, Analysis of the magnetoresistive 
direcuional effects has been an important study for the 
establishment of the correct shapes of the energy surfaces 
for silicon and germanium. 


Battery or regulated 
power supply 


{| 





neh 


tr 
A —_| Cross section 


Standard 
resistance 


re 




















Hall 
voltage V;, 

















"__Resistivity probes, 
voltage = Vp 











Current measurement 


Vp A 
ae 
oe ee 


Viz t « 108 . 
H. cm3/coulomb 
TH I To potentiometer 


or electrometer 


ohm cm 


R= 


ELECTRICAL ENGINEERING 





Conduction 
band 
for silicon 


Pp, Ok, 


ol(tetgint) + 
my 2m 2 





ie 





Valence 
band 





5p,” + Spy? + 5p? 
2m 


E= 














Fig. 12. Energy bands in silicon. 


effect of considerable the 


thermoelectric or Seebeck effect, which is the generation 


Another importance is 
of the electromotive force obtained when a semiconductor 
bar is heated to two different temperatures at the two 
ends. Metallic leads soldered to the bar then have a differ 
ence of potential which turns out to be, in most cases, in 
dependent of the metal used and dependent only upon 
the semiconductor. 

Recent conduction studies have also brought about new 
effects not previously found in semiconductors. Among 
these are the resonance effects; specifically, (1) cyclotron 
resonance, and (2) donor spin resonance. 

Cyclotron resonance is obtained by applying a mag 
netic field and a high-frequency electric field (about 3,000 
mc) to a semiconductor sample, usually held at a low 
temperature. The conditions must be adjusted so that the 
electron orbits are of the order of a mean tree path on 
smaller, when absorption can be observed. If the tem 
perature is too high, the resonance is broadened, and lit 
tle resonance absorption can be observed. By studying 
the resonance absorption due to electrons in circular 
orbits, much useful information about energy bands in 
germanium, silicon, and indium antimonide has been 
obtained. 

In the second case, that of donor spin resonance, the 


resonance absorption in silicon containing a rather high 
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Fig. 13. Energy bands in germanium. 


The effect here de 


pends upon the orbital motion about the donor ion, and 


impurity concentration is observed. 


the tendency of the spin vector of the bound electron to 
precess about an external magneuc field at the so-called 
Larmor frequency. Again, the effect leads to increased 
absorption of r-f energy in a wave guide, and information 
about the interaction between the electron and the lattice 


can thus be obtained 


PROPERTIES OF MONATOMIC SEMICONDUCTORS 


Silicon and Germanium, As indicated previously, the 


effect of the crystal structure upon electron motion is 


partially described by the forms of the Fermi surfaces 
These describe the directional dependence of the energy 
as a function of velocity. For a simple two-band model of 
the semiconductor, the surfaces are spherical for both the 
Many 


a much more complicated structure, For 


conduction band and the valence band semicon 
ductors have 
these more complicated models, all the formulas for the 
conduction properties have to be modified, although only 
the numerical factors have to be modified in some cases 
The more complicated models also bring in effects which 
do not occur with the simple model as, for example, the 
longitudinal magnetoresistance effect 

Figs. 12 and 13 show the energy band models for silicon 


and germanium as determined partially from theoretical 
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studies by Herman and others, partially from consid- 
eration of the results of the orientation, dependence of 
cyclotron resonance, magnetoresistance, and other effects. 
In the case of the silicon conduction band, the surfaces 
are ellipsoids, oriented along the 100 2xes shown pre- 


I hese 


planes shown in Fig. 5. 


viously, axes are the directions normal to the 
Phe silicon valence banal is nearly 
spherical, and the exact shape is not well defined as yet. 
More significantly, the valence band consists of several 
surfaces, cach representing a set of wave functions and 
allowed solutions of the Schrodinger equation (case called 
“degeneracy’’), The existence of these multiple surfaces 
is equivalent to having two sets of carriers, each having 
its own effective mass, density of state functions, and con 
tributing in its own characteristic way to the conduction 


properties, [he two sets of carriers are in thermal equi 


librium and attempts to separate them have been frus- 
trated by the extremely short period (10? to 10°** sec- 
ond) required to restore equilibrium. 

In the case of germanium, the conduction band sur- 
faces are also ellipsoid, but oriented along the I11 axes. 
The valence band is also degenerate and the surfaces are 
nearly spherical. The third degenerate sub-band is highly 
separated from the others, by about 0.28 ev, and does not 
enter into conduction properties. It is responsible for 
some peculiarities in the optical absorption, however, 
since it represents states which could be involved in 
optical transitions where the energy is 0.28 ev or more. 

(Description of the conducting properties of silicon and 
germanium, properties of compound semiconductors, and 
p-n junctions and their preparation will appear in the 
May issue of Electrical Engineering.) 
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Corona Tests in Colorado 
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FELLOW AIEEF 


Growth and proposed developments in the Colo- 
rado Rocky Mountain area will overload the 
present system in the near future, necessitating 
expansion of present facilities and use of higher 
transmission voltages. An extensive program 
for the evaluation of corona, radio influence, 
and mechanical design under high-voltage and 
high-altitude conditions is described. 


Hk PLANS for transmission development by the 


Public Service Company of Colorado indicate the 


need of a transmission voltage higher than the pres 
ent top level of 115 kv. In the Rocky Mountain area, 
west of Denver, Colo., system growth and proposed devel 
opments will overload the present system in the not-too 
distant future, The altitude of the existing 115-kv circuits 


west of Denver and such new circuits as may be needed 


is the highest of any lines in the United States. It is ex 
pected that future lines here will have an average altitude 
of approximately 10,000 feet and will be required to cross 
Divide through 12,000- and 13,000-foot 


Obviously, construction in this mountainous area 


the Continental 
Passes 
is diffeult and mechanical loading during storm condi 
tions seve «. For these reasons, it is important to design 
for the simplest tower configurations and for minimum 
conductor sizes compatible with good corona and radio 
influence performance. 
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High-Altitude Corona Tests 


The use of more than one conductor per phase 
(bundled conductors) means of 


minimizing the conductor size. The low barometric pres- 


may be an effective 
sure combined with the difficultiés of handling large con- 
ductors in the mountainous terrains makes this approach 
appear desirable. However, this type of construction has 
not been used at high altitudes, or in weather conditions 
as severe as those found in the Rocky Mountain passes. 
In addition, there appears to be presently available no 
reliable data from which the corona and radio influence 
performance of lines at high altitudes may be estimated. 

Thus faced with the problem of designing high- or 
extra-high-voltage lines for high-altitude service, it has 
become apparent that a preliminary field test program is 
a prerequisite for such design. For this reason, the Pub- 
lic Service Company of Colorado has entered into a joint 
program with several manufacturers to evaluate cororia, 
radio influence, and mechanical line design at high alti- 
tudes, 

Ihe 6,700-foot long test line has been erected near 
Leadville, Colo., adjacent to an existing 115-kv to 12-kv 
stepdown substation. The test site is located on a high 
plateau between two mountain ranges at an altitude of 
10,500 feet. There are seven peaks within a radius of 17 
miles of the site that have altitudes of greater than 14,000 
feet. The terrain adjacent to the substation permitted 
taking several spans over relatively level land and a final 
span over lowa Gulch of sufficient length to provide what 
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Fig. 1. Profile of Leadville test line. 


should prove to be interesting data concerning the 
mechanical performance of the conductors. A profile of 
the line is shown in Fig. 1, and a schematic diagram of 
test line and power supply in Fig. 2. 

Weather records indicate that severe winter tempera- 
tures and snowfalls will render difficult the taking of field 
data on the line performance. In order to overcome this 
to the greatest extent possible, the instrumentation has 
been planned for automatic recording and transmission 
of data to the existing substation building, wherein it will 


be recorded on multichannel charts. 


CONDUCTORS 


‘THE CONDUCTORS TO BE TESTED are a single 1.65-inch 
diameter expanded ACSR (aluminum cable, steel rein- 
forced) conductor, a bundle of two 0.92-inch diameter 
ACSR conductors spaced 16 inches between centers, and 
a bundle of two 1.40-inch diameter expanded ACSR con- 
ductors also spaced 16 inches apart. The first 2-bundle 
conductors were chosen to be identical with ones tested at 
the Tidd test site to give a direct comparison at a differ 
ent altitude. The larger bundle was chosen on the basis of 
the limited information available as being somewhat 
larger than would be estimated to be necessary for 345-kv 
operation at these altitudes 

Ihe bundle of two 1.40-inch diameter conductors has 
been strung with four conductors spaced 16 inches hori 
zontally and vertically for initial operation, for the cali- 
bration of meters and study of the 4-bundle arrangement 
The two lower conductors will be removed later 

The two overhead ground wires are 159,000 CM (cit 
cular mil) ACSR 12/7. 
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High-Altitude Corona Tests 


TEST LINE 


Fig. 2. Schematic diagram of test line and power supply. 


Conductor sags and tensions were based on a maximum 
loading of 4-inch radial ice, 8 pounds wind at 0 F. All 
line conductors will have approximately the same final 
sag at 60 F, which is 63.5 feet in a 1,400-foot span, Under 
the foregoing conditions, the maximum tension in the 
1.65-inch conductor will be 14,000 pounds; in the 2 
bundle 0.92-inch, 15,520 pounds; and in the 2-bundle 
1.40-inch, 23,660 pounds. In no case does the maximum 
tension exceed 50°, of the ultimate strength of any of 
the conductors. 

It was assumed that the 4-bundle conductor would be 
reduced to 2-bundle before any heavy ice loading would 
be present. However, the tension at 0 F with no ice and 
the be 24,400 


pounds, The maximum tension in the overhead ground 


no wind on t-bundle as installed would 


2 we 


wire will be 6,600 pounds, or 43.5%, of ultimate strength 


| 

Fapered armor rods are used at cach suspension point 
Single stockbridge dampers for each conductor are pro 
vided at the end of each span except in the case of thi 
2,0724oot span. Here two dampers are used at cach end of 
the span on each conductor. No armor rods are used on 
the ground wires, but dampers are employed as in the case 
of the conductors. 

Compression dead ends and joints are used with corona 
shields placed at the ends of the joints. The compression 
dead ends are adequately shielded by the insulator shield 
rings. The dead-end bodies and aluminum joints are the 
latest tubular design, wherein the cross section is hex 
agonal after compression 

Phe spacers are of two types. The first is an articulated 
design (Fig. 3) consisting of two aluminum conductor 
clamps connected to a tubular aluminum spacer member 
with restraining springs maintaining high-pressure con 
tact surfaces in the linkage. The second type employs 
the same kind of conductor clamps which are rigidly at 
tached to a flexible spacer member consisting of a closed 
Helical stainless-steel! spring (Fig. 4). Spacers are arbi 
trarily installed about every 200 feet in cach span 

All conductor jumpers at dead-end structure 3 and the 
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Fig. 3. Spacers on 
4-bundle 





conductors. 






substation are aluminum tubing which is larger in diam 
Phe 500-ks 


tion is 3-inch aluminum pipe-size tubing, 


eter than the conductors bus in the substa 
welded at the 
jOInts 

All conductor accessorics were tested at low altitude to 
demonstrate that their critical corona voltages were equal 
to, or greater than, the critical corona voltages of the con 
ductors with which they are associated 

\ basic desire in planning the test line was to duplicate 
as nearly as possible the conditions on a regular operat 
ing line. A 


then be required to apply test data to the design of a new 


transmission minimum of correetions would 
line. However the strict application of such a philosophy 
becomes extremely expensive in terms of both time and 
makes necessary 


money, and 


sonfe compromise, For ex 
ample, to test more than one conductor size in 5-phase op 
eration requires either the construction of several test 
lines or a test program on a single line which is recon 
ductored periodically, In the latter case, difheulty may 
well identical 


weather conditions on each conductor and the duration 


be expected in obtaining data under 
of the test program is greatly lengthened. ‘Theretore, in 
planning the Leadville tests it was decided to use only 
single-phase voltage, In this manner, three different con 
ductors on towers of practical 3-phase single-circuit de 
sign could be investigated concurrently, 

\s indicated in the profile of Fig. 1 and the schematic 
diagram of Fig, 2, the only practical route for the test 
line involved Crossihy both a 12-kv and a 115-kv circuit 
12-kv 


possibility ol 


near tower 2 as well as several circuits in the first 


Because of the radio-influence 


Span 
coupling between these circuits and the test circuit, radio 


I lhe sc 


noise traps are installed in the test line at tower 3. 






































Fig. 4. Spacer on 2-bundle conductors 
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traps will prevent radio noise generated on the other ci: 
cuits or in the test substation from being propagated 
beyond this tower. Measurement of r.i. (radio influence) 
generated by the test conductors can then be made be- 
yond tower 3 with assurance that undesired signals are 
not being received. 






TES! 





SUBSTATION 


‘THE HIGH-VOLTAGE SUBSTATION is shown in Fig. 5. 








The 


ductors on the test line makes impossible the simultane- 


Disconnect Switches. use of three different 


con- 


ous recording of the r.i, generated by each conductor. 
This is the case since with all conductors energized there 
is nO way to segregate the r.i. created by one conductor 
from that created by the others. To obtain measurements 
on the three test conductors under essentially the same 


weather conditions, it then becomes necessary to provide 


vA, 

Si 
A, 

Y 


Fig. 5. Leadville substation with 500-kv transformer, lightning arrester, 
330-kv motor-operated switches, supporting structures, and cross ground 
wires to ground switch blades when open. 


means of switching quickly from one conductor to an- 
other, For this purpose, three 330-kv single-pole motor- 
operated disconnect switches are provided at the sending 
end of the line. 


Transformer, The transformer used to supply the test 
line is rated 1,667 kva and rated 69 kv on its low-voltage 
winding. The translormer has 25 tap combinations per- 
mitting the high voltage to ground to be varied from 153 
to 289 ky. 


Power Supply. Because 69 ky is not available at the 
Leadville substation and two 1,500-kva 13.8-kv to 45-kv 
transformers are available there, the 69-kv winding of 
the test transformer is energized either at 45 kv with one 
terminal grounded or at 90 ky with a grounded mid- 
point. In the latter connection, the full range of low- 
voltage taps on the test transformer is not used, in order 
to avoid raising the volts-per-turn above the design value. 
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Fig. 6. Wood pole H frame no. 4, modified spar design with fibergias 
enclosures for radio influence meters in foreground. 


The circuitry on the low-voltage side of the test trans- 
former is shown in Fig. 2. By using the alternate power 
supply connection it is possible to vary the test line volt- 
age in 34 steps from about 100 to 300 kv above ground. 


Lightning Arresters. The high-voltage winding of the 
test transformer and the high-voltage substation insula- 
tion are protected by a 350-kv self-supporting “Auto 
Valve” lightning arrester. In addition, one 50-kv arrester 
is applied at each terminal of the test transformer 69-ky 
winding. 


CONVERSION OF SINGLE-PHASE DATA 


ALTHOUGH measurements of both corona loss and r.i. 
will be undertaken on only a single-phase basis at Lead- 
ville, the data will be of lit(le practical value if they can- 
not be converted in some manner to become applicable 
for practical 3-phase line designs 

Concerning corona loss data, there is no doubt that 
the 
concept of maintaining constant nominal gradient in the 


satisfactory conversion can be made, based upon 
conversion, 

he conversion of r.i. data is rendered more difficult by 
the fact that the field pattern of radiated radio-frequency 
(r-f) noise signals is not the same in the case of the 
test line with but one of three conductors energized as in 
the case of a practical operating line with all phases 
energized. However, it is expected that the data taken at 
Pidd and elsewhere in both manners will provide means 
for making satisfactory conversions of the Leadville r.i. 
data. 


PEST PROCEDURE 


DURING THE INITIAL STAGES of energization, particular 
care will be taken to obtain both r.i. and corona data 
which will reflect the initial surface condition of the con- 
ductors. With but one conductor energized at a time, 
readings of the radiated r.i. field will be taken both 
laterally and longitudinally with respect to the conductor 
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at various voltages. Weather conditions permitting, it is 
planned that fair weather corona loss measurements will 
be made on each conductor over the range of voltage 
available at weekly intervals. During the period between 
these voltages “runs” all three conductors will be enet 
gized, in order to accumulate the maximum number of 
operating hours as promptly as possible. 

Once the initial energization period is over, the test 
program will be directed toward the accumulation of loss 
and r.i, data as a function of the weather. Inasmuch as 
simultaneous r.i, readings are impossible on all three con 
ductors, an automatic switching sequence will be set up 
to obtain the most useful data on each conductor with as 
nearly continuous energization as possible. Accordingly, 
long-time tests will be made at various constant voltages 
will 
carry out a preset switching sequence. The sequencing 


wherein the motor-operated disconnect switches 
cycle will repeat hourly and will result in the energization 
of cach conductor by itself for 5 minutes, its de-energiza 
tion for 10 minutes, and the simultaneous energization of 


all conductors for 45 minutes. 


INSTRUMENTATION 


THE INSTRUMENTATION for the Leadville tests has been 


patterned after the Tidd test project instrumentation. Us- 


ing the experience gained during those tests it is hoped 
that calibration of the instruments, gathering of data, and 
interpretation of the results will be less time consuming 

Due to the isolated location of the test line, much more 
dependence will be placed on graphical records than has 
been the practice in most previous tests. To insure cor 
rect time sequencing of the data, and to relieve the need 
to maintain chart drives at many locations, all informa 
tion will be recorded on two synchronized multichannel 
recorders. These recorders, their associated amplifiers, 
and the line control are housed in the heated substation 
the 


crew is on continuous duty, 


control room, where normal substation operating 


Fig. 7. Structure no. 3 and 330-kv coupling capacitor for connecting 
to conductors. 
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Fig. 8. Conventional single-circuit corset type lattice steel tower. 


Weather Data, Recorded weather data will include rate 
of precipitation, barometric pressure, dew-point, temper- 
ature, and wind speed and direction, An automatically 
timed movie camera will also be used for indications of 
slight precipitation, snowfall, fog, and haze. Standard in- 
struments have been used when available, but the need 
for central recording with a common multichannel re- 
corder made it necessary to design either parts or com- 
plete units to convert some of the instrument output 


signals to operate into the recorder. 


Sixty-Cycle Data, The 60-cycle data to be recorded in- 
clude the voltage, current, and corona loss of the test 
conductors and also indications of which conductor is 
under test and the wattmeter scale in use. The voltage 
will be read from a metering winding in the high-voltage 
Current will be recorded from a 


translormer current 


shunt in the neutral of the high-voltage winding. ‘There 
will also be a nonrecording voltmeter and ammeter in 
the meter housing at top of the transformer high-voltage 
bushing for checking the accuracy of instruments at low 
voltage. ‘These will be read visually during calibration 
and periodically to insure accurate test results, 

‘The wattmeter used is a null-balance d-c indicating de- 
vice designed for accurate reading at extremely low power 
factors. 

lo calibrate the wattmeter accurately, it is necessary to 
have a heavy capacitive load with known losses. A con- 
ductor is the best calibrating load in the range of voltages 
below the corona starting voltage within which the losses 
are essentially zero. ‘To permit calibrating the wattmeter 
at Leadville in this fashion through all tap combinations 
of the test transformer, it was deemed worthwhile to pro- 
vide a conductor whose corona threshold voltage is above 
the maximum test voltage. For this reason, the 2-conduc- 
tor 1.4-inch-diameter bundle conductor has been initially 
strung as a 4-conductor bundle in a square configuration 
with 16-inch spacing on each side. It is expected that the 
maximum surface gradient on this bundle at the maxi- 
mum test voltage will not result in corona, although 
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checks will be made with the r.i. instruments to insure 
this. 


Radio Influence Data. The radio influence meters to be 
used for Stoddard NM-20-B radio noise 
meters. These instruments cover the range from 0.15 to 2 


this test are 


megacycles. They are suitable for both long-time méasure- 
ments using an external 115-volt source and for portable 
use with internal batteries. This instrument is extremely 
stable, and when calibrated at reasonable intervals gives 


Fig. 9. Tubular steel H frame. 


dependable results. All radio frequency measurements are 


being made beyond tower 3, where the radio noise traps 
are located. 

Small buildings designed to protect the instruments 
from weather conditions and also allow r-f transmission 
with a minimum of attenuation are shown in Fig. 6. 
These buildings are built of corrugated fiberglas sheets 
and are designed so that heavy snow will not influence 
the meter readings. Inside each building a meter will be 
installed in a wooden chamber where thermostats control 
a fan and heater to maintain a fairly constant tempera- 
ture. In this manner, any effect of ambient temperature 
on the meter calibration will be eliminated. Power for 
the instruments, heaters, and fans is brought to the in- 
strument housing by buried 115-volt circuits from a dis- 
tribution transformer on the nearest 12-kv circuit. 

The r.i. meter output signals are transmitted over 
three buried r-f transmission cables to the substation con- 
trol house where they are recorded with the other quan- 
tities. 

rhe r.i, metering equipment described is, of course, tor 
the purpose of measuring the radiated r.i. signal strength. 
In addition, provisions are being made to measure the 
generated r.i. signal directly on the conductors by means 
of the standard NEMA (National Electrical Manufac- 
turers Association) circuit. To accomplish this, a coupling 
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capacitor has been mounted on a low-bed trailer so that 
it may be hauled from beneath one conductor to another 
or along the line (Fig. 7). Connection between the ca 
pacitor and conductor will be made by means of tempo 
rary tubular aluminum connectors. To permit recording 
of the data it is expected to use this setup between towers 
3 and 4 and make use of one of the three twisted-pair 
coaxial r-f cables for transmission of the signal to the 
recording equipment in the substation control house. 


STRUCTURES 


Steel Tower. Installation no. 9 is a conventional single- 
circuit corset type lattice steel tower, as shown in Fig. 8. 
This tower is one of the few 330-kv single-circuit struc- 
tures of this type built in the country and, therefore, eco 
nomic considerations were paramount in the selection of 
its configuration. The height of the structure of 82 feet 
and the electrical clearances of 31-foot phase spacing were 
kept to a minimum consistent with good engineering 


prac tices. 


















Fig. 10. Wood pole H frames and steel tower, showing string- 
ing of 4-bundle phase conductors 


Ihe tower is designed to support the three cables and 
two ground wires over average spans of 1,150 feet and 
through an angle of 5 degrees or on a maximum tangent 
1,700 Vhis 


the line designed to sustain a 


span of feet tower is the only suspension 


structure in test mayo 
longitudinal emergency loading resulting from a broken 
conductor or ground wire. Design tensions and transverse 
loadings are based on 8-pound wind on 14-inch ice-cov 
ered cables and a transverse wind loading of 13 pounds 
per square foot or one and one-half times the projected 
area of one face of the tower. 


I his 


was important in view of the remote location and difficult 


The weight of the tower was kept to a minimum 


haul characteristics of the tower sit 


1 (Fig. 9) is an 


Tubulay Steel H Frame. Fixture no 
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experimental H-trame type of structure. This installation 
is unique in that it is made completely of galvanized 
structural and galvanized tubular steel, 84 feet long 

Electrical clearances to steel were maintained to the 
same dimensions as those used in the conventional single 
circuit steel structure located at position no, 9 

The structural design was based on restricting the 
length of the individual members to pieces short enough 
to be handled easily and assembled in the field. Splices 
are arranged so that the individual pieces ol pipe not 
only are easily transported in rough country, but also can 
be easily fabricated and galvanized under normal shop 
practices 

The materials used in the structure are A-7 structural 
steel and standard seamless tube. Couplings and bolts 
were also made of standard design and were available 
through normal channels. Should the performance of 
this structure be satisfactory, it is hoped that high 
strength tubing can be used. The weight of such a high 
strength tubular structure can then be greatly reduced 
Phe flanges and couplings on the present structure could 
possibly be replaced by a welded-flange type splice with 
consequent saving in weight and material cost 

The configuration is similar to a wood H trame, but 
the loads the structure can sustain are greater than its 
counterpart. It should be noted that this structure must 
be classified as strictly an experimental installation, A 
great deal of engineering investigation will have to be 
performed before structures of this type can be used on 


standard transmission lines. 


Wood H Frames—Timbe 


shown in Fig. 10, utilize timbers for cross arms and braces 


Type. Structures 7 and 8, 


which are équipped with suitable steel fittings for attach 















Fig. 11 


Structure no. 3. 


ment to poles and other timbers, and for support of 
are doultle 


29 feet 274 inches long, 


ground wires and conductors. The cross arms 


timbers 334 by 914 inches by 


with one on each side of the pole to balance the loads 
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Ihe X 


long 


braces ale s1 feet 5 inches 


ty by YY inches by 


/ 


Ihe arm braces are double, 334 by 53% inches by !2 


feet 744 inches long. The upper arm is made up of two 
timbers 34%, by 914 inches by 29 feet long. 

The poles at structure 7 are 85-foot class-1 western red 
cedar and at structure 8 are 80 feet long. Phase spacing 
is 28 feet. 

Structures of this design are statically indeterminate. 
However, full-scale tests have been made and the framing 
proved to be adequate. The transverse strength of th 
structures is designed on the basis of the strength of the 


poles below the X brace. 


Special Wood Dead-End Structures. Structure 


7 and 11) was designed so that radio choke coils could be 


» (Figs. 


Fig. 12. Last structure (no. 10) in 7,000-foot line, looking toward steel 


tower (no. 9), a 2,072-foot span. 


inserted in the line conductors. It became very difficult to 
accomplish a satisfactory result except to make full dead- 
ends in each phase and support the choke coils and 
jumpers by suspension insulator strings. 

\ 5-pole design was used with heavy steel fittings for 
supporting the insulator strings. Three poles are 55-foot 
class-1 western red cedar for supporting the conductors, 
und two poles are 75 feet long to carry the ground wires 
and suspension insulator strings for the choke coils. 

There are double timber arm assemblies at the tops of 
the poles and braces for the upper arm, All poles are 
guyed in the line tor support during construction and for 
unbalanced tensions, Side guys are also provided. 

Structure 10 (Fig. 12) is an &-pole design with two 65- 
foot class-1 western red cedar poles at each phase and one 
80-foot pole for cach ground wire. 

This is the last structure in the line and must support 
the full tension. Therefore, all poles are guyed at the tops 
and midpoints for this loading. Cross-guying is provided 
Heavy 


for transverse wind forces. steel fittings are pro- 


vided at the pole tops tor insulator attachments. 


Spar-Type Structures, Structures 2 and 4 are of modi- 


Robertson 


OQ” 
pe Fs 
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wd design and utilize lour spar members (Fig. 6). lwo, 
forming X braces, extend beyond the poles at the pom of 
their top attachment thereto, and secured to the crossarm 
spars, resist the bending moment exerted by the con- 
ductors. Crossarms extend beyond the point of top attach- 
ment to the poles to support the overhead ground wires. 

This design makes the greatest use of the strength of 
cach spar, since all members have butts down, placing 
the maximum diameter in each case at the point of maxti- 
mum load. ‘This is of particular value in contributing to 
greater transverse strength at the point of botton attach- 
ment of the X braces, which is one of. the critical points 
in H-frame structures, 

Poles are 85-foot class-] western red cedar at structure 
2 and 75 feet long at structure 4; spar arms are 55-loot 
larch and X braces are 50-foot larch. 

Structures 5 and 6 (Fig. 13) are of the conventional 
type, utilizing knee and K braces on the crossarm. Poles 
are 80-foot class-1 western red cedar at 5 and 75 feet at 6; 
top braces are western red cedar and X braces are larch, 

All spars on these four structures are connected with 
standard galvanized malleable iron hardware available 
out of the manutacturer’s stock. X-brace-to-pole connec- 
tions utilize grid gains back to back, the timber contact- 
ing face being curved to fit pole and spar surfaces. Other 
spar connections utilize fittings having integral grid gain 
areas built in. In addition to providng means for secure 
spar connections, and eliminating wood-to-wood contact 
and consequent rot, these grid gains, with spurs on the 
pole side conforming to pole diameters, transfer a large 
portion of the shear load from the bolt and bolt hole to 
the surrounding area of wood. By spreading the shear 
load which must be transferred from one wood member 
to another over a relatively large area, rather than con- 
centrating it at the bolt hole,.a much larger load can be 
handled safely. In most cases, at normal working loads, 
these fittings are designed to place the bolt under tension, 
where it is strongest, rather than in shear. 


INSULATORS AND ASSOCIATED HARDWARE 


‘Tus Test is intended primarily to evaluate electrical 


characteristics of conductors operating simultaneously 
at high altitude and extra-high voltage. ‘To avoid cloud- 
ing the test data,.it is desirable that the fittings and acces- 
sories have radio interference and corona characteristics 
superior to those of the conductors, 

A secondary purpose of the test is to develop informa- 
tion concerning the general mechanical performance of 
highly loaded long-span bundled conductors, so the me- 
chanical strength of the tension and suspension devices 
is intentionally placed well beyond usual practical limits. 
The safety factors at normal conductor tensions are high, 
but it is expected that these will be reduced during the 
life of the test, as modifications to extremely high conduc- 
tor tensions may be made to precipitate abnormal con- 
ductor vibration, 

Additional flexibility built into the supporting hard- 
ware will facilitate the changing of conductor arrange- 
ments so that bundle spacing can be altered or the num- 
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ber of cables per phase may be altered on the bundle 
positions. 

An additional requirement of the insulators and con- 
trol rings (for one phase only) is that of complete or 
nearly complete noise and corona freedom at the highest 
test voltage. 

Numerous laboratory tests have indicated that exten- 
sion of transmission line voltages to the 500-kv or even 
600-kv level would not impose any burden on conven- 
tional suspension insulators. As a consequence, little con- 
sideration was given to any modification of conventional 
ASA (American Standards Association) designs for the 
purposes of this test and no consideration was given to 
radical departures. 

Conventional insulators which are equipped with -con- 
trol rings of usual dimensions exhibit some corona 
around the pins of the units nearest the line at voltages 
near the operating level of typical extra-high-voltage 
lines. This corona is photographically evident in a dark- 
ened laboratory. Sensitive radio-influence-voltage meas- 
urements will also give evidence of this corona. The noise 
present at extra-high-voltage operating levels is generally 
less than 100 microvolts as measured by the NEMA cir- 
cuit, and represents a totally insignificant amount of in- 
terference. Nevertheless, for the purposes of the test line, 
consideration was given to the preparation of more com- 
pletely noise-free units in order to remove further the in- 
fluence of accessory material from the interpretation of 
the test data. After 
decided that commercial insulators would be adequate 


consideration of all factors, it was 
for the test, using 20 units in each string. 

The test conductors, equipped with tapered armor 
rods, fall within the size ranges of commercial suspension 
clamps. In addition, the generally short spans at the test 
site impose little in the way of heavy unit loadings or un- 
usual support conditions, It was therefore decided to 
utilize commercial suspension clamps in the suspension 
assemblies. The strain positions are assembled from 
standard or easily fabricated components. 

The 


tubing of suitable size to insure that their corona and 


control rings are made of extruded aluminum 
radio influence performance is superior to that of the 
test conductors. Figs. 5, 8, 10, and 11 show the suspen- 
sion, strain, and wave-trap assemblies for each of the 
three conductor arrangements. 

All radio 
Ohio, laboratory using the standard test circuit recom 
mended by NEMA, the Edison Electric Institute, and the 


Radio-Electronics- Television 


noise values were taken in the Barberton, 


Manutacturers Association, 
with a coupling condenser consisting of a 4-unit stack of 
100-kv 5,000-micromicrofarad units. The radio influence 
voltage appears across a 600-ohm resistor at the base of 
this coupling condenser and is measured by a Ferris 
model 32-B radio noise meter. In every case, the hardware 
(not insulators) performed considerably better at sea-level 
test conditions than the laboratory grade conductor 
samples. 

It is expected that the insulators and associated hard 
ware supplied for the Colorado high-altitude corona test 
are of a design sufficiently conservative so that radio in 
Robertson 
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fluence voltage and corona performance of these fittings 
will not interfere with that of the test conductors 


PARTICIPATING COMPANIES 


DHE TEST PROGRAM is being conducted under the spon- 
sorship of the Public Service Company of Colorado, The 
Westinghouse Electric Corporation has contributed the 
high-voltage transformer and arrester for its protection, 
the high-voltage disconnect switches, all measuring equip- 
ment, and active co-operation in conducting the investi- 
gation. A conventional steel tower and an experimental 


tubular steel H frame tower were contributed by the 
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Fig. 13. Wood pole H frame, conventional spar. 


American Bridge Division of the United States Steel Cor- 


poration. Hughes Brothers, Inc., provided tower arms 
and fittings for the wood structures, and the Malleable 
fron Fittings Company contributed fittings for the spar 
hardware 


Company of America contributed all conductors and 


construction. Insulators and associated were 


contributed by the Ohio Brass Company Aluminum 
conductor fittings as well as the bus material in the high 
voltage substation. The Public Service Company of Colo 
rado provided all poles and spars for the line structures, 
the substation structures, and performed the line and 


substation construction 


SUMMARY 


Iv is HOPED that the data obtained from this high-alti- 
Leadville will 
supply the information needed to design practical high 


tude corona and r.i. test installation at 
altitude high-voltage transmission lines with assurance 
of their satisfactory corona, r.i., and mechanical perform 
ance. The test facility incorporates many innovations in 
switching, metering, conductor arrangements, accessorics, 


structure designs, insulator hardware, and other items 
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Differential-Feedback Magnetic Amplifiers 


W. A. GEYGER 
MEMBER AIEE 


te PUSH-PULL TYPE magnetic amplifiers with two 
single-ended external-feedback or self-saturating cir- 
cuits in back-to-back connection, each of these circuits 
has its own positive-leedback component which reduces 
or nearly nullifies the intrinsic negative feedback of the 
ordinary saturable reactor (transductor). As a result of 
this fact, the individual quiescent currents of these ci 
cuits vary considerably with large changes in supply volt- 
age, frequency, and ambient temperature. Therefore, the 
characteristics of the magnetic-core and rectifier ele- 
ments have to be carefully matched over a large part of 
the working range to avoid excessive asymmetry zero-drift 
errors. This necessity becomes particularly important in 
low-level d-c signal applications in the realm of instru- 
mentation, control engineering, and analog compute 
technique 

With regard to this situation, it may be advisable to 
abandon the aforementioned push-pull arrangement, in 
which each of the two single-ended external-feedback or 
self-saturating circuits has its own positive-feedback com- 
ponent. When employing two separately biased ordinary 
feedback,” 


the resultant positive-teedback component of the mag 


saturable-reactor circuits and “differential 
netic amplifier is proportional to the actual difference 
between the individual load currents, and is zero with 
no-signal conditions. ‘Therefore, the two separately biased 
saturable-reactor circuits retain their inherent negative 
feedback properties, and the resultant output current of 
these circuits is then substantially independent of large 
changes in supply voltage, frequency, and ambient tem 
perature 

Another approach to the asymmetry zero-drift problem 
consists in applying “sell-balancing” magnetic amplifiers 
which employ a special combination of external or in 
ternal magnetic positive feedback and electric (galvanic) 
negative feedback. In these amplifiers, positive external 
feedback or sell-saturation produces in effect an infinite 
internal gain that is highly degenerated by 1LO00°% 


feedback, 
loop I he 


nega 
tive resistance-coupled into the control circuit 


drastic reduction of zero drift in self-balanc 
ing magnetic amplifiers is the result of combination of 
the dynam eflect ol 
feedback 


tive teedback 


gain-increasing magnet positive 


and the driftereducing effect of electric nega 
\ novel technique for obtaining extreme stability and 


freedom from zero drift with a minimum of core-match 
ing and component selection consists in applying dif 
ferential-teedback circuitry to push-pull self-balancing 
magnetic amplifiers. In this way, it is possible to com- 
bine the specific advantages of both artifices and to ob 
tain optimum performance. ‘This is, of course, particu- 
larly significant for low-level d-c signal applications and 
for solutions of those special problems where extremely 
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small values of linearity error and zero drift represent 
prime requirements. 

A typical example for such applications of differen- 
tial-feedback type, self-balancing magnetic amplifiers is a 
60-cycle “magnetic instrument amplifier,” particularly 
well suited for extending the range of application of a 
standard type, moving-coil ink recorder. Another possi- 
bility consists in connecting the input terminals of a 
current-balance type of magnetic amplifier (acting as a 
milliammeter without voltage drop) to the moving-coil 
circuit of a multirange instrument having numerous d-c 
and a-c voltage and current ranges, without appreciably 
affecting the calibration of the instrument. In this case, 
the moving-coil ink recorder in the output circuit of the 
magnetic amplifier covers all the d-c and a-c voltage and 
current ranges of the multirange instrument. 

The relationship between power gain, linearity error, 
and response time of differential-feedback type magnetic 
amplifiers is such that if one property is accentuated, 
it is always at the expense of the other properties. Actual 
response time of these amplifiers may be reduced to its 
minimum value of one half-cycle of the power-supply 
frequency by introducing 100%, negative feedback with- 
out employing any rectifier components in the control 
circuit. 

Special applications are concerned with the use of 
nonlinear or trequency-sensitive Components in the neg- 
ative-leedback network of the self-balancing magnetic 
amplifier. A capacitor or a mutual inductance may be 
introduced into the negative-leedback channel of this 
amplifier to perform the integration or differentiation of 
a variable directly with respect to time. 

Differential-teedback type, sell-balancing magnetic am- 
plifiers can also be used in combination with phase-sensi- 
tive rectifiers for the measurement of various a-c quanti- 
ties, for example, in a-c bridge and potentiometer net- 
works. Voltage dividers and shunts may be provided to 
extend the a-c voltage and current ranges. 

In the fields of telemetering and automatic control, 
these amplifiers will undoubtedly find numerous interest- 
ing applications because of their distinct advantages over 
other d-c amplifier systems based upon the use of high- 
sensitivity galvanometers or vacuum tubes. With regard 
to applications in analog-computer technique, full ad- 
vantage is taken of the specific properties (extreme sta- 
bility, linearity error is about 1/10°% or less). Nonelec- 
tric quantities will be measured by conventional types of 
“transducers,” which provide the desired transition into 
an electric value, 
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Detection of Faults in Power Transformers 


KE. A. KLINGSHIRN 
ASSOCIATE MEMBER AIEE 


H. 


LTHOUGH recent improvements in design, con- 


A 


transformers have made them notably trouble-free, faults 


struction, installation, and maintenance of powet 
do occur, and the possible consequential damage of a 
failure is sufficiently severe to justify very careful consid- 
eration to the detection of faults. 

Devices have been devised to detect faults in some of 
the auxiliary features of the transformer, such as oil 
pumps, fans, oil level and temperature, but the most ex- 
tensive thought has been given to the final serious fault 
which is an insulation failure in the winding. The most 
elementary form of failure, one which should be detected 
before the fault develops into a more serious failure, is 
the short circuit of a single turn. 

Two primary methods of detection of such a fault are 
(1) measurement of the gas formed at the arc usually de- 
veloped at the point of failure, and (2) measurement of 
the unbalance in input and output ampere-turns by 
means of differential relays. 

Common types of gas detection devices are (1) the gas- 
accumulator relay, which can also measure rate of gas 
formation, used in conservator-tank transformers, (2) the 
rate-of-pressure-rise relay which measures only rate of 
rise of gas pressure in a transformer with gas cushion 
above the oil, and (3) straight pressure devices, including 
the pressure-relief device with alarm contacts. 

The differential relays are handicapped by the neces 
sity that they do not operate during magnetizing inrush 
(which appears as a fault) or when taps are changed. In 
addition, the relays must be restrained by using the har- 
monic current or d-c component of the inrush current, 
or desensitized. 

he fault current due to a single short-circuited turn 
can, of course, take a number of different values depend 
ing on the particular transformer and the particular turn. 
However, an analysis based on short circuit of the turn 
which will give the least fault current has been made on a 
large number of transformers and found to follow an ap 
proximate pattern which can be described by the curve 
in Fig. |. The fault current on the line side of the trans 
former is found by dividing the product by the imped 
the that 


are based on a 75-volt indicate 


ance ol transformer. It must be noted these 


curves and, therefore, 
that 10 
currents. Curve | shows a low-voltage short-circuited turn, 


are 


transformers below about mva have no fault 


with the low-voltage winding loaded and high-voltage 


) 


winding energized. Curve 2 shows a high-voltage short 


circuited turn, with the high-voltage winding loaded and 
low-voltage winding energized. 
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. 2. Time for the copper in the short-circuited turn to reach 1,000 C, 
melting temperature of copper, for various BIL values 


short-circuited turn heats very rapidly, according 


The 
to Fig. 2, which is based also on the analysis of a number 
of transformers. The fault current in the shorted turn is 
larger for the higher BIL values because the turns ratio 
is larger. Thus, the melting temperature is reached in a 
short time for the higher BIL values. 

Most of the available relays will provide reasonably 
good protection against severe consequential damage. 
The harmonic-restraint relay gives adequate protection, 
although harmonic currents in the fault current due to 
the arc characteristics may interfere to some extent, while 
some plain induction disk relays and the pressure-relief 
device primarily furnish back-up protection. 
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Does Rationalization Change Units? 


S. SILSBEI 
MEMBER AIEF 


The recommended use of the Giorgi system of 
units with the rationalized form of the equations 
of electromagnetism has led to controversy be- 
tween the “‘classic’’ and “‘modern” schools over 
whether total rationalization should be inter- 
preted as a change of the units or as a change 
of the quantities. An attempt is made to unveil 
some of the hidden complications and to show 
how the difficulties can be avoided by proper 
attention to the semantics involved. 


: ais 


tional 


190 MEETING IN 


Electrotechnical 


PARIS, the Interna 
(IEC) 
to recommend the usage by engineers of the meter 
(MKSA) or 


rationalized form of the equations ol 


Commission voted 


kilogram-second ampere Giorgi system of 


units with the 


electromagnetism. In an unhappy moment someone 


asked whether this total rationalization should be intea 


preted as a change of the units or as a change of the 


quantities.’ On the surface this query seems reasonable 


and clear, but it has turned out to be a veritable “booby 


trap.” ‘To answer it by a concise “units are changed” on 
“quantities are changed” has proved every bit as mish ad 
ing as to say “yes” 
you stopped beating your wite yet?’ Different engineers, 


back 


ground experience and, hence, different points of view, 


highly trained and intelligent but of different 


have dritted into violent controversy over the prope. 


IEC 
meeting in Philadelphia in September 1954, but neither 


answer, The matter was debated vigorously at the 


side seemed able to appreciate the arguments set forth 


by the other.’ It is the purpose of this article to unveil 


some of the hidden complications and to show how the 
avoided by attention to the 


dithculues can be proper 


semantics involved, 


RATIONALIZATION 


Or THE THREE KEY WorDbs: “rationalization,” “units,” 


and “quantities,” the relatively strange word “rational 
ization” might at first be suspect, but is quite innocent 
In the present context this word has a highly specialized 
meaning, originally conferred on it in 1882 by O. Heavi 
side. It signifies the setting up of the equations of electro 
magnetism in a new and more “rational” form, so that 
the factor 4a appears in those equations which relate to 
configurations having spherical symmetry, but is absent 


from those applicable to rectilinear configurations, Al 


Silsbee 


or “no” to the classic question “Have 


Does Rationalization Change Units? 


though the equations currently proposed are not those 
originally suggested by Heaviside, no serious challenge 
has arisen to these changes in the equations, and the con- 
fusion is limited to the changes in units or in quantities 
which are a necessary by-product. 

NOTATION 


Maxwell's 


treatise on electricity and magnetism, he sets forth ex- 


IN THE VERY FIRST PARAGRAPH of classic 
plicitly the generally accepted relation that any physical 
quantity can be regarded as the product of a pure num- 
ber multiplied by a standard quantity of the same kind. 
The conventionally chosen standard quantity he calls the 
“unit” and the numerical multiplier is often called the 
“measure” of the quantity considered, He also introduced 
the notation [Z|] to designate the unit of length, so that 
a particular quantity of the nature of a length could be 


written 
[Ln ja [La (1) 


Here the symbol io ie 


represents the measure of the par- 
ticulai quantity L,, in units of the system of measurement 
With 


“measure equation” which expresses the relation between 


identified by the subscript this notation each 
the measures of the quantities involved strictly should be 
written with | } signs enclosing each quantity symbol. 
The similar equation with the | \ signs omitted would 
then be considered a “quantity equation.” The individ- 
ual symbols in a measure equation represent pure num- 
bers, while those in a quantity equation represent physi- 
cal quantities. 

Consider, as an example, the simple equation which 
relates the magnetic field strength 7, at the center of an 
elongated, uniformly wound solenoid, with the current, 
/, in its winding and with the pitch 1, at which its turns 
are spaced, This equation (in its unrationalized form) is 


commonly written 


H tr 2 
] (2) 


the subscript , indicating that this equation refers to the 
particular case of an elongated solenoid. In the rational- 
ized form the relation is written 
/ 
H (3) 
I 
Similarly, the more limited “measure equations’ which 
relate the measures of these quantities in the non- 
rationalized (subscript ,) and rationalized (subscript ,) 
systems, respectively, are 
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' 
t ir 
and 
‘ ' 
/ 
{H,| ——" 
' aor (5) 
tLefs 
All agree that rationalization involves no change in 


either of the quantities /, and 1, or in their units or 


their measures. Hence, 





and 
U U (7) 
[L], [L]), 


PARADON 


THOSE ENGINEERS who prefer to regard the equations 
of electrodynamics as measure equations proceed to com 


bine equation 6 with equations 4 and 5 and derive 


{H.}, = 40 {HH}, (8) 


To them H, always symbolizes the same physical phe- 
nomenon which must be independent of the measure 
ment system used to describe it. Hence, it is the same on 
both sides of equation 8. They therefore conclude that 
because the two measures of /7/, differ by a factor of 4x the 
units involved in measuring //, must differ inversely by 


this same ratio, and hence they write 
4x |H|, = [H], (9) 


On the other hand, those who prefer to regard the 
equations of electrodynamics as “quantity equations” 
compare equation 2 with equation 3 and conclude that 
equation 2 must necessarily define 1, as symbolizing a 
quantity which is greater by the factor 4x than the quan 
tity symbolized by H, in equation 3. They would say 
that this distinction should have been indicated by writ 
ing HH’ 


equation 4 and equation 3 by 5 and on applying equa 


in equation 3, Also they divide equation 2 by 


tion 7 get 
7, 7, 

(#7, en (HI, (10) 
(LI, (LI, 


Equation 10 is in direct contradiction to equation 9 and 
shows that the unit of /7 is unchanged by rationalization. 
VIEW 


PHE TWO POINTS OF 


‘THE CONFLICT between the two contradictory answers 
to the original question, namely (1) “units are changed” 
or (2) “units are not changed” by rationalization, ob 
viously arises from the difference in the two points of 
view from which different writers view the question. 
Ardent proponents of either point of view display this 
contradiction as evidence that the other point of view 


must be “incorrect” or at least less preferable than theu 


It seems to the writer, however, that the real diffi 


own 
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culty is primarily semantic and results trom attributing 
two distinctly different meanings to the word “unit” 
(and also to “quantity”) by the opposing camps. 

Ihe differences between the two schools of thought are 
rooted very deep in the habits of thought of the writers, 
In general, experimentalists and engineers tend to the 
“classic” school, whereas theoreticians and mathemati- 
cians prefer the “modern” approach, 


THE CLASSIC APPROACH 





FROM THE OLDER CLASSICAL POINT OF VIEW, each quan- 
tity (usually called a physical quantity) is thought of as 
representing very completely and immediately all of the 
significant features of the actual natural phenomenon 
which it represents. Here such a concept will be called a 
“concrete quantity.” A specific example of each concrete 
quantity which is used as a unit to measure concrete 
quantities of the same kind will be called a “concrete 
unit.” Classical writers, when indicating the relation 
between different physical phenomena by means of equa 
tions using the symbols appropriate to the concrete quan 
tities involved, consider that the letter symbol used sym 
bolizes merely the measure of the concrete quantity in 
terms of the concrete unit. Since the symbols represent pure 
numbers there is no question of the validity of applying 
algebraic operations to these symbols, By contrast, the 
close visualization of the quantity as possessing the physi 
cal attributes of the phenomenon it represents renders 
abhorrent the idea of performing algebraic operations 
with symbols which signify concrete quantities 

Where the symbol | X ha 


cate the measure of concrete quantity X in the system ,, 


is used in this article to indi 


classical writers normally use merely the simple symbol 
X. Some writers think of the measure equation in its 
usual form as merely a short-hand expression for the 
more rigorous form which would use the braces and sub 


script{ },. Others regard a physical equation written 


} 
without the braces as being more general and as encom 
passing in a single line the plurality of all the similar 
more rigorous forms which might have been written for 
all possible sets of units. Such authors often write after 
such an equation the precautionary phrase “true in any 
consistent set of units.” 

In the development of a set of physical relations, the 
introduction of each new concrete quantity is naturally 
formalized by writing a defining measure equation, In 
this, the measure in a new tentative concrete unit of the 
new concrete quantity appears alone on the left side of 
the equation, while the combination of the measures of a 
plurality of other concrete quantities already defined and 
on which the new concrete quantity is dependent appears 
on the right side, together with a numerical coefficient 
Chis coefficient is often called the “defining constant’ of 
the new quantity. Its value depends (1) upon the particu 
lar physical or geometrical situation for which the equa 
tion is applicable (for each different situation the defin 
ing constant will differ by a corresponding numerical 
factor); (2) upon the concrete units already used in set 


ting up the measures of the known concrete quantities on 
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the right side; and also (3) upon the tentative concrete 
unit used to obtain a preliminary quantitative measure 
of the new concrete quantity on the left side. If one 
assumes that all the quantities on the right side have 
been measured by a consistent set of concrete units, the 
next operation is to determine the concrete unit which 
will be appropriate for measuring the new concrete quan- 
tity. The first step is to assign a desired conventional 
value to the defining constant. This constant is usually, 
but not necessarily, taken as being unity for some particu- 
lar simple geometrical situation, Consider now this same 
particular geometrical situation in the case when the 
known concrete quantities whose measures appear on the 
right side of the equation have such values that the com- 
plete right side of the measure equation has a value of 
unity. The example then existing of the new concrete 
quantity on the left side of the equation is an embodi- 
ment and definition of the new concrete unit which is 
germane jointly to the system of concrete units defined 
earlier and also to the equations for various geometrical 
situations, each with its appropriate definitional con 
stant. Thus, for example, consider the measure equation 
in the cgs (centimeter-gram-second) system for kinetic 
energy w for the particular situation of a mass m moving 
with a velocity v, 


Here the definitional constant is Y%. The concrete unit 
(the concrete erg) is the energy possessed by a mass of 2 
grams moving with a velocity of | centimeter per second. 
By successive application of this process a complete set of 
concrete quantities, equations and concrete units ger- 
mane to both can be developed. Each such definition of 
a concrete unit involves a reference to some particular 
physical and geometric situation, but the resulting con- 
crete unit is independent of the particular situation 
chosen and is identical with the concrete unit which 
would have been defined if any alternative situation had 
been used. ‘Thus, the concrete erg may alternatively be 


defined as the work done by a force of one dyne acting 


through a distance of one centimeter 


THE MODERN APPROACH 


By CONTRAST WITH THIS, on the modern point of view, 
each physical quantity is considered on a higher level of 
abstraction more remote from the physical phenomenon 
which it represents, These abstract quantities can by 
definition have attributed to them the property of being 
subject to algebraic operations. A proot based on group 
theory for the possibility of establishing such a self-con- 
sistent set of quantities has been developed by M. Lan- 
dolt..* As each new abstract quantity is introduced, a 
new quantity equation serves to define the new abstract 
quantity as the result of algebraic operations upon the 
abstract quantities already postulated or derived. 

The abstract units in terms of which these abstract 
quantities are measured may be defined in either of two 


ways. In the first way, a situation is imagined in which the 
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quantities on the right side of the quantity equation, 
which defines the new abstract quantity, have such values 
that the complete right side including the definitional 
constant has the measure unity. The abstract quantity on 
the left side will then constitute an example of the ab- 
stract unit appropriate for measuring the new abstract 
quantity. 

Alternatively, the abstract units may be defined in a 

second way. In the fundamental units of the system, each 
unit is considered as an example of an abstract quantity, 
and each is raised to an appropriate positive or negative 
power (the exponents being the dimensions of the de- 
rived abstract quantities in terms of the respective funda- 
mental quantities) and the results are then multiplied 
together to form the abstract unit; e.g., | abstract erg - 
1 gm*! cm’? sec*). Such a set of abstract units is desig- 
nated as a coherent set if no numerical coefficient, other 
than unity, appears in the unit equation. Each abstract 
unit depends both on the fundamental units chosen and 
on the dimensions of the abstract quantity of which it is 
the unit, but is independent of the defining constants in 
the equations of the system. It should be noted that the 
“unit equation” which defines an abstract unit should 
not be misinterpreted as the definition of a concrete unit; 
e.g., the erg is not the energy of | gram moving with a 
velocity of 1 centimeter per second. 

A true quantity equation expressing the relation be- 
tween abstract quantities has the elegant property of 
being valid without regard to units. This follows from 
the fact that for each quantity considered separately, any 
change in the abstract unit used to measure it produces 
a compensatory change im the measure of the abstract 
quantity, leaving the product of unit and measure (ab- 
stract quantity itself) unaffected. However, it is only 
when the abstract units form a coherent set that the 
measure equation has the same form and coefficients as 
the quantity equation. 

It may be noted that the three concepts “dimension,” 
“abstract unit,” and “concrete unit” form a progressive 
sequence. Each in succession contains more specific in- 
formation than its predecessor. Thus for energy we have 
the sequence: 











Dimension Abstract Unit Concrete unit 


ML2 T-2 : gms! cm? sec energy of 2 grams at | cm per second 


The intermediate abstract unit is automatically changed 
appropriately in value by changes in the size of the fun- 
damental units but is not changed by changes in the defi- 
nitional constant. 


APPLICATION TO RATIONALIZATION 


‘THE PROCESS OF RATIONALIZATION is, in effect, merely a 
somewhat arbitrary change in the definitional constants 
in certain of the equations of electrodynamics. It is tacitly 
assumed by the classical writer that such an action should 
not be considered as affecting the much more funda- 
mental correlation between each of his concrete quantities 
and the unchanged natural phenomenon which it repre 
sents. However, the changes in the definitional constants 
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in the measure equations, which describe the natural 
phenomena and which also serve to define the germane 
concrete units, necessarily result in changes in the ger- 
mane concrete units. 

Conversely the modern writer, noting the change in 
the definitional constant of his quantity equation, natu- 
rally chooses to regard this as defining a new and differ- 
ent abstract quantity to represent in the new rationalized 
system the same old unchanged natural phenomenon. 
The coherent set of abstract units, depending as it does 
only on the fundamental units, will not be changed, If 
these abstract units were originally coherent, the new 
measure equation in terms of the unchanged abstract 
units will contain the new definitional constant and will 
be identical with the measure equation as written by the 
classical writer and also will be in the same form as the 
quantity equation written by the modern writer. This 
identity in form of the measure and the quantity equa- 
tions is of course very desirable. The adjective “total” 
in the IEC 


was applied to the noun “rationalization” 


resolutions of 1950 to signify this identity. 
CONCLUSIONS 


Ir 1s EVIDENT from the foregoing discussion that the 
answer to the question in the title is: The process of total 
rationalization (1) does change the coefficients in certain 
measure equations; (2) does change the coefficients in the 
corresponding quantity equations; and from the “classic” 
point of view, (3) does not change any concrete quantity; 
but (4) does change certain concrete units; while from 
the “modern” point of view it, (5) does change certain 
abstract quantities; but (6) does not change any abstract 
units, 

The more general problem which confronts physicists 


and electrical engineers today is not so easily solved. Of 
course, the majority of technical treatises can be read and 
interpreted from either of the two views without diff 
culty, Some individuals, recognizing that either point of 
view is valid and, if strictly followed in any particular 
case, will lead to a correct result, recommend that “sleep- 
ing dogs be allowed to lie” and that each school continue 
to write books and articles as if in blissful ignorance of 
the other. On the other hand, when the two habits of 
thought become mingled in a single discussion the re- 
sulting confusion may lead to a serious waste of time and 
temper, as illustrated by the current discussions in inter- 
the 


student introduced to electrodynamics by a modern text 


national meetings. Moreover, consider engineering 


which says | oersted 1,000 ampere-turns per meter and 
then reading in a classic reference work that | oersted 

1,000/4 ampere-turns per meter, It is regrettable that 
the distinction was not recognized a long time ago, and 
that the two meanings of “unit’’ were not initially distin 
guished either by adjectives or better by using a different 
term such as ‘““monad” for what is here called “abstract 
unit.” It is, however, not too late to publicize the exist- 
ence of the two habits of thought and to warn the unwary 


of the pitfalls between them. 
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Mortar 


The Army's newest radar mortar locator that can spot 
the location of enemy mortar fire is set up in the field 
by Pvt. E. Rhodes (foreground) of New Britain, Conn., 
and Specialist 3rd Class S. Humes, New Paris, Pa. 

The new finder was developed at the U.S. Army Signal 
Corps Engineering Laboratories, Fort Monmouth, N.}., 
and built by the General Electric Corp. Rhodes adjusts 
the scanner before operation while Humes emerges from 
the hood covering the operating console after taking a 
rapid reading of the enemy's mortar location. 

Faster, more accurate and more compact than a similar 
instrument used in the Korean conflict, the locator uses 
a new beam technique to spot an enemy mortar. When 
the radar scopes’ cross hairs are centered on the blips 
made by the mortar round passing through the set’s 
beams, a direct reading of the offending weapon's loca 
tion is recorded. 
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An Inductronic Double Bridge 


: es. 


FELLOW 


Using inductronic d-c amplifiers, a method has 

been developed for measuring low resistance 

values with a minimum of manipulation. Ad- 

vantages include high accuracy, speed, and 
simplicity of operation. 


TK KELVIN OR DOUBLE BRIDGE is considered 
the standard type of bridge for the measurement of 


very low resistance values and, more specifically, 


where four terminal resistances are used. Typical ex 


amples are in the comparison of shunts which are basi 
cally 4-terminal resistors and in the measurement of con- 
ductivity where the current terminals are at the ends of 
the consideration, and the millivolt 


wire or bar under 


terminals are between those current terminals.’ 

The Kelvin bridge involves somewhat more elaborate 
circuitry than the simple Wheatstone bridge although 
dial 


Nevertheless, this general 


the form using multiple-deck switches partially 
simplifies the manipulation 
arrangement appears necessary where the bridge current 
must flow through low-value resistors in series as two 
adjacent bridge arms, and which have an anomalous re 
sistance between them, Frequently the voltage drop be 
tween the two resistors is larger than the drop in the re 
sistors themselves, and essentially the Kelvin bridge pro 
vides an appropriate return point for the galvanometer. 

In the adjustment of shunts, the Kelvin bridge has 
been used rather consistently, However, the manipulation 
required along with appropriate maintenance of the 
equipment is not as simple as is desirable in the manu 


facturing plant 


DEVELOPMENT OF THE METHOD 


WHEN A SHUNT or other low valued resistor is to be ad 


justed in terms of the resistance of a standard, it is ob 
viously possible to pass a current through the two re 
sistors in series and compare the voltage drop across 
them. And, theoretically, if we could obtain directly the 
yatio of these drops, we could at once determine the re 
But 


inasmuch as the two voltages to be compared are not only 


sistance of the test shunt in terms of the standard 
small, but also are separated by a larger anomalous volt 
age, it would appear that they can only be compared in 


the Kelvin network or in a 2-coil ratio meter ol 


rather 
limited sensitivity, 

Po simplity the measurement procedure in the produc 
tion of such low-valued resistors or shunts, consideration 
was then given to the possibility of amplifying the milli 
volt values by means of d-c amplifiers, where there is no 
internal connection from the input to the output termi- 
nals, and which would allow the amplified millivolt 
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values to be compared in an accurate manner, perhaps in 


an interconnected network. Amplifiers embodying a 
mechanical link in the amplifying chain would function 
in this way, as would those where the signal is converted 
to an alternating current, amplified with transformer 
coupling, and phase-rectified back to direct current or 
potential, And where such amplifier systems operate with 
full feedback through a mutual resistor, very high ac- 
curacy of gain is possible, 

The inductronic system described by Gilbert* is of this 
type, wherein a d-c input is converted into alternating 
current, amplified, phase-rectified, and in the usual form 
the output is fed back through a mutual resistor to bal 
ance the input completely. The amplifier, in essence, only 
amplifies the unbalance or error component. As applied 
to the problem at hand, one feature of the inductronic 
system is that with a millivolt input and a proportional 
milliampere output, that output will remain truly pro 
portional to the input without regard to the resistance 
loading in the current output circuit, provided the 7R 
drop in that output circuit is less than 5 volts, Since less 
than 5 volts would be used across the low-valued resistors 
in series, it is thus possible to tie the two outputs together 
in any of several types of ratio indicators, 

\s with many other d-c amplifiers the current output of 
the inductronic amplifier is somewhat limited and nor 
mally considered as | milliampere maximum, This is a 
rather small current value for a pivot-type ratio meter, so 
the preliminary study envisioned the use of a servo-type 
ratio meter where the ratio of the two currents, balanced 
against a ratio obtained from a motor-driven slide wire, 
resulted in a difference signal which, being amplified, 
balances the motor. This is essentially the mechanism of 
a typical ratio recorder, 

It was also considered advisable to determine whether 
the shunt under test could be matched to a standard 
shunt having some other rating. When balanced, unity 
would be indicated on the ratio meter and the test shunt 
would be correct. This apparently could be arranged by 
adjusting the feedback resistance in one of the amplifiers. 


CIRCUIT DETAILS 


THe First crrcutr which evolved is shown in Fig. 1. 
The 50-ohm resistor at the left is the amplifier feedback 
or coupling resistor, and is of good accuracy; R is the 
The 


1,000-ohm resistors bridging the potential terminals of 


feedback resistor in the test shunt amplifier two 


Full teat of paper 57-111, presented at the AIEE Winter General Meeting, New York, 
N. Y., Jen. 21-25, 1957. AIFF Committee on 
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the two shunts merely serve as return circuits for the 


amplifer output currents; they are nominally alike since, 
with unity ratio of these currents, the anomalous voltage 
across them to be absorbed in the amplifier output Cir- 


cuits is evenly divided. Lower values can be used, and 


the circuit will function correctly even if one of these 


units is reduced to zero. Where multiple leads to shunt 


pot ntial connections are shown, it is important that these 
be completely independent up to the potential terminals. 
In practice, the several leads are soldered in adjacent 
holes in a relatively heavy copper lug clamped to the po 
tential terminal on the shunt. 

When 50 millivolts appear across the standard shunt 
and the associated amplifier, it causes the output current 
to rise until the /R drop of this current through the 
feedback 
on applying the 50-millivolt input, the output current 


transconductance of the amplifier with a 50-ohm coupling 


resistor balances the 50-millivolt value. Thus, 


in M, rises to | milliampere and holds this value 


resistor could be considered 20,000 microhms, or the re 
ciprocal ot 50 ohms. 

Similarly, in the amplifier network connected to the 
test shunt, for l-milliampere output to balance 50 milli 
volts, R must be 50 ohms. This would be the circuit con 
dition if the test shunt were exactly equal to the stand 
ard, and the ratio meter would then indicate unity. If the 
test shunt is 10% 


(per cent) low in resistance, giving 45 


millivolts under the same conditions, 0.9 milliampere 
will be developed in the output and the ratio meter will 
indicate 0.9, or that the test shunt is 10°, low in resist 
ance. Presumably the shunt would then be adjusted to 
unity on the ratio meter, 
Alternatively, if the test shunt has twice the current 
rating of the standard shunt (for 50 millivolts drop), o1 
half the resistance, then with current to produce 50 milli 
volts in the standard shunt there will be only 25 milli 
volts in the test shunt. And to get a balance or a unity 
ratio indication that the test shunt is correctly adjusted, 
R becomes 25 ohms so that the |-milliampere output pro 


duces 25 millivolts through R. In other words, at unity 
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Fig. 2 


indicator of limited range 


Inductronic double bridge with a self-balancing ratio 


ratio or balance of the output current of the two ampli- 
hers, 


Dest shunt resistance, ohms R 


(ty 


Standard shunt resistance, ohms 0) 


Phen tor a unity indication of the ratio meter showing 


the test shunt to be correctly adjusted to its rated valu 
R nh 


Dest shunt ohms)/ (Standard shunt ohms 2) 


Alternatively, in terms of shunt rating in amperes lor the 


same millivolt values, 


Standard shunt rating 
Dest shunt rating 
or 


1) (Standard shunt rating) / (Test shunt rating) (4) 


Since, as stated previously, a direct-reading d-c ratio 
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Inductronic double bridge with a golvanometer bolance 
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meter operating at | milliampere has a limited sensitivity, 


a selfl-balancing ratio indicator was added to the system 


, 


as shown in Fig. 2 somewhat limited range was selectc¢ 
as shown in Fi \ somewhat limited rar lected 


because shunts are fabricated from the excellent 


manganin available today, rolled to a nominal thickness 
and held close to a specific resistance per square, Shunts 


as fabricated run from | to 5 low in resistance before 


adjustment, A span of 10%, seemed appropriate tor the 
ratio indicator, and the final scale selected was from 92 


With a 


10°), span, resistors a and b are 920 and 980 ohms, respec 


‘ 


to 102% of nominal 100-ohm slide wire for the 


tively. Exact slide-wire values are difficult to achieve, 


however, and are not necessary here; any value from 50 
to 200 ohms might be used 
92 to 102%, 9.25 and 
b 9 Bs 500 ohms 


each. Although their exact values are not important, they 


And, fora 10%, span covering 
with a slide wire of s ohms, a 
usually 


Ihe ratio arms x and y are 


must be equal to each other to better than 0.02%. ‘To ar 
range for the checking of a shunt having some ratio of 
other than unity to the standard shunt, the network at 
the right must be variable, Because this requires contacts, 
the network was changed as shown. Here the potential in 
millivolts balancing the test shunt millivolt drop is 


100% 100 


R 4. 200 


or for | millitampere output current, is 10,000/(R P00) 


To balance 50 millivolts, R then is zero, and this will bal 


ance the 50-ohm coupling resistor associated with the 


standard shunt. This particular arrangement assumes that 


the test shunt will always have a rating higher than the 
standard shunt, a rather desirable procedure in practice 


At an output unity current ratio we then have, from 


Q 
equation 


Standard shunt rating 200) 


Dest shunt rating 50 


10,000/ (R 


Pest shunt rating 


Rr 20 ( 


Thus, tor the 


') ohm 


sume current rating R 0) 


Standard shunt rating 


while lor a 
test shunt rated at twice the current of the standard shunt 
200 ohms, With stand 
steps, Ro may have « 


(for the same millivolt drop) R 


ard shunts or resistors in decade 
maximum value of 2,000 ohms; the smallest rating ratio 
will be 1.2, 10 ohms 


work are thus large cnough so that contact resistance up 


where R Values of R in this net 
to 0.01 ohm can be disregarded 


For a practical installation, thr instru 
ments M, and M 


the output current of the amplifiers, For best accuracy 


monitoring 


indicate on their |-nilliampere scales 


the main current is adjusted until approximately 1 milli 
ampere exists in the output. This is important becaus« 
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these amplifiers tail to be proportional due to overload- 
ing at about 2 milliamperes. By the same token, with a 
given resolution best accuracy is obtained with an ade- 
quate input level. 


CONCLUSIONS 


EQUIPMENT FOR CHECKING SHUNTS as described has been 
built and functions in a satisfactory manner, Accuracy 1s 
excellent. If all power is disconnected and the pointer of 
the ratio indicator is moved manually to a different posi- 
tion, when current is again applied, the previous value is 


indicated to within 0.05% 


~ on the scale. Shunts adjusted 


using this equipment have been found to check on a con- 
ventional Kelvin bridge to better than 0.10%. As a prac- 
tical matter, the simplicity of operation of the measuring 
gear has resulted in more accurate shunt adjustment even 
with the same allowed tolerances. 

It was pointed out previously that the results are inde 
pendent of the loading of the amplifier output, provided 
the drop was not over 5 volts. To prove this, as much as 
6,000 ohms of resistance was arbitrarily added to one of 
the output circuits before any change in the indication 
became evident. 

Although the full | milliampere in the output of the 
amplifiers is desirable, with the available resolution in 
the amplifiers 0.10% accuracy can still be maintained at 
as low as 1/10 nominal rated current (0.1 milliampere in 
the amplifier output), which allows for adjusting and 
checking shunts rated at 50,000 amperes and using a 
5,000-ampere power supply. 

For use as a resistance-measuring bridge, the arrange- 
ment in Fig. 5 is suggested, with a decade box substituted 
for R of Fig. | and a null galvanometer G used as a bal- 
ance indicator. With R adjusted to indicate a null, and 
with a 50-ohm coupling resistor as shown in the left-hand 

50 A/R. 
arrangement 


amplifier then, X 


This general appears to be a_ rather 
powerful method for measuring low resistances in a 
straightlorward and direct manner to a good degree of 
accuracy. The resolution of the amplifiers is less than 5 
microvolts. If sufficient current is put through the re- 
sistor under test and the standard to produce about 50 
millivolts in each, the basic resolution is | part in 10,000, 
Paking into account all other factors and assuming the 
to 0.02%, it 


readily possible to obtain an over-all accuracy of 0.1... 


important resistors are adjusted secms 
This application would appear to stress again the im- 
portance of the use of the full feedback amplifier as a 


link in many of our classical measuring methods, 
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Compensation for Instrument Losses 


N. M. 


VRANA 


ASSOCIATE MEMBER AIEE 


HE RELATIVE LOCATION in a circuit of a watt- 
meter, voltmeter, and ammeter generally requires 
careful consideration. ‘The wattmeter reading will be 
greater than the load power by the power loss in the po 
tential circuits or the current circuit, depending on the 
connection used. Ammeter or voltmeter readings will also 
differ for the same reason from the load value they 
should represent. 
Internal wattmeter compensation, available in the bet- 
ier quality instruments, does not compensate for the volt- 
meter loss and permits the ammeter current to re 


the load current. Internal wattmeter 


main in excess of 
compensation then leaves something to be desired when 
the objective is to obtain instrument readings that rep- 
resent load quantities. 

The wattmeter reading may be corrected either by 
computing the loss in the potential circuits (or the cu 
rent circuit, as the case may require) or by measuring 
the losses by means of a tare reading. In those instances 
when the instrument losses are a significant proportion of 
the wattmeter reading, an error in the determination ol 
these losses, or in the calibration of the instrument, re- 
sults in a larger error in the computed load power. In 
general, the correction for the ammeter or voltmete? 
reading (whichever is in error), though possible, is la 
borious. 

Whenever load phase angle or a-c resistance is desired, 
the accuracy may be lowered by errors for which correc- 
tion is impossible. A means of compensating for these 
errors so that the instrument readings would all simul- 
taneously represent load quantities is advantageous. 

A circuit proposed by L. L. Shumaker and G, A. Ney- 
house, attempts to compensate for the errors mentioned. 
The circuit causes a negligible ammeter error but the 
wattmeter error may be serious at low power factor loads, 


? a detector D 


The circuits shown in Figs. | and 2 use 
to reduce the inherent circuit errors to zero. In each cit 
cuit, the voltage drop in the current circuit is duplicated 
across impedance Z,. Detector D is used in the adjustment 
of Z, as a null detector to indicate when the load and po 
tential circuit voltages are identical. The detector can be 
any low-range vacuum-tube voltmeter or equivalent 

The compensating impedance, Z, in Fig. | is capacitive 
or inductive depending on whether the load phase angle 
is greater than or less than the current-circuit phase an 
gle. The capacitance required in Z, may be reduced by 
modifying the circuit shown in Fig. | in any of the fol 


lowing ways: 


1. An air cored inductance with a O greater than the 
Q of the current circuit (ammeter plus wattmeter current 
coil) can be inserted in series with the current circuit arm 


of the bridge. 
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Fig. 2. Bridge-circuit compensation with line current. 


2. An 


from the line and with its secondary connected in series 


instrument —potential-transtormer energized 
with Z, will require that Z, have a large resistive compo 
nent. The required capacitance eflect can be produced 
with a relatively small value of parallel capacitance. 
53. If the aforementioned potential transformer is re 


placed by a phase shifter, Z, can be reduced to a pure 


resistance. 


CONCLUSIONS 


|. The circuit proposed by Shumaker and Neyhouse, 
is convenient to use because it relies on only one adjust- 
ment of the compensating impedance regardless of load 
this circuit 


The wattmeter error in 


but 


conditions may be 


serious at low power factor loads the error can be 


computed 


2. If compensation for the wattmeter error is desired, 


the circuits shown in Figs. | and 2 can be used to advan 


tage 


, 


». The compensating impedance of Fig. | varies with 


the nature of the load impedance, whereas the imped 


ance used in Fig, 2 function of the current-circuit 


Thus, for the 


can be constructed for use with a rather large number of 


is a 


impedance latter circuit an impedance 


different instruments, regardless of the nature of the 


load. 
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Consideration of predicted load growths indi- 

cates that a general increase in transmission 

voltage will be required in the near future. In 

order to assure optimum development of extra- 

high-voltage transmission, additional criteria 

and design data are needed. A co-ordinated re- 
search program is proposed. 


“| XTENSIVE INTEREST in 
transmission during the past few years has been 


extra-high-voltage 


followed by construction of several lines and plans 
lor future circuits to operate in the range of 345 kv. This 
represents a major step both from the present general use 
of 138 kv and from the plateau of 230 kv (and 287 kv) 
reached in this country about 30 years ago. Experience 
records from lines operating at the new voltage level will 
be important in establishing confidence in further de- 
signs for 345 kv and higher voltages to meet the require 
ments for greatly increased transmission capabilities, 
Results of tests and studies may be expected also to 
supplement the experience records in the normal course 
of development. However, complacency may cause delays 
that will later prove costly unless some present factors are 
more generally realized. Additional criteria and design 
data of a basic nature are needed to assure optimum de 
velopment of extra-high-voltage transmission. The po 
tential value justifies enginecring and management deci 
sions to develop these data promptly by concerted effort. 
Consideration of the load growths that are predicted 
indicates that a general increase in transmission voltage 
will be needed soon, Current developments in steam 
generation, turbine—genecrator sizes, and transformers are 
lar ahead of transmission in unit load capabilities 
Within a very few years, these increased ratings will be 
cconomically feasible and advantageous for many utility 
systems now using average size gencrating units 
In addition to development of higher voltage designs 
for overhead construction, there will be a need for even 
greater steps in development of high-voltage cables. The 
project now being started for field testing of new cable 
designs for use in the 345-kv range will benefit applica 
tions at lower voltages also, and results probably will be 
obtained none too soon, The industry approach to this 
problem might well serve as a model tor the investiga 


tions which are needed in overhead transmission. 
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NEEDED IN 10 TO 15 YEARS 


THE RATE OF GrowTH of power loads in the United 
States could reduce from the rate of the past and still 
point to an increase in generating capability require- 
ments in the order of two to three times the present an- 
nual additions within the next 10 to 15 years, Forecasts 
of steady industry growth place the total plant capacity 
at double the present in 10 years and triple in 15 years, 
while the minimum estimates would double the capacity 
in 15 years. 

There are about $0 utility systems in the United States 
with present total generating capacity over | million kw; 
another 30 systems have between 500,000 and | million 
kw. Within 10 years the number of | million kw and 
larger systems may be expected to reach 60, as some of the 
present 30 go on up to 5 or 6 million kw. Another group 
of 30 companies have generation between 200,000 and 
500,000 kw. In 15 years many of them will have the prob- 
lems of generation and transmission construction that 
confront the managements of a few of the largest sys- 
tems in the country today. 

Transmission at 158 kv, or in this general design level, 
is the backbone for bulk transfer of power in the United 
States today. Two thirds of the 60 systems with total gen- 
eration of 500,000 kw or above have transmission in this 
voltage range. About one fourth of these systems have 
some or all of their main transmission now operating at 
230 kv, and the remainder use 69 kv. About three fourths 
of the companies with total generation from 200,000 to 
500,000 kw also use 138 kv. 

The 138-kv lines have been related most frequently to 
the unit design of the turbine-generator and transformer 
installation with capacity of 50,000 or 60,000 kw per cir- 
cuit, and up to 100,000 kw tor some conditions, A recent 
survey of plant design now scheduled indicates that over 
one half of the total central station capability is in gen- 
erating units of 150,000 kw and larger and seven units are 
rated $00,000 kw and above. Manufacturers confidently 
expect to have turbine-generator designs on a repeat 
order basis for 500,000 kw. 

With the economic size of generating units on a system 
increasing progressively with increase in the total gen- 
eration, companies installing 150,000-kw generators now 
will, for similar conditions and equivalent economy, be 
adding 300,000-kw generators in another 10 years or 15 
years at the most. Transmission circuits at 250 or 345 kv 
will be needed to balance with the unit sizes in general 
or average use, and voltages above 400 kv will be needed 
by many of the larger systems for economical bulk power 
supply. 
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RIGHTS-OF-WAY FROM MILLION-KW PLANTS 


SECURING THE RIGHTS-OF-WAY for transmission line con- 
struction is approaching the condition of being a bottle- 
neck in system expansion. Major decisions on transmis- 
sion line voltage will, in the future, depend more than 
ever on the resulting multiplicity of lines for which rights 
must be procured from plants (© load areas, 

In a few years, there will be numerous plants large: 
than the present maximum capacities of about | million 
kw, and systems now having total generation of one half 
that amount will be installing units in plants that will be 
developed later to exceed | million kw. 

Water in vast quantities for cooling and condensing 
purposes is a basic factor in locating generating plants 
This is a problem common to both the conventional 
thermal plants and the nuclear energy generating plants, 
which may be equal in the additions of capacity by 1970 
or 1975, Plant sites on major rivers and lakes are becom 
ing less readily obtainable and future sites will tend 
to be at greater distances from load centers than they 
have been in the past. This condition adds further to the 
future need for higher voltage transmission, 


Fransmission lines now being planned for these sys- 


tem developments will still be young in useful life years 


when power plant capacities and total transmission re 
quirements are doubled and redoubled over present val- 
ues. When a change is made trom present voltage levels 
the magnitude of the change should be on the basis of 
this relatively near future condition. In other cases, the 
design of new lines in an areca should contemplate a fu- 
ture change to a higher voltage than is used initially. 
PRESENT PROBLEMS O} 


OVERHEAD TRANSMISSION 


LIGHTNING PROTECTION has received major attention in 
the design of transmission lines during the past 30 years. 
Research, laboratory and field testing, and many studies 
went into development of the present fundamental and 
practical concepts of lightning protection. Today, as we 
plan lines for operation at higher voltages, some new lim- 
itations are encountered in the areas of corona and radio 
influence. Relationships among the design factors of 
insulation levels, conductor size and spacing, corona 
voltage, and radio influence are foremost among the prob 
lems for more thorough investigation. 

Corona was among the original problems of transmis 
sion, and the basic features have been well established 
through many tests since the earliest days of high voltage 
140-ky Mich- 


igan were reported in 1919. It was observed that “The 


transmission. Corona loss tests on lines in 
line charging current, the current in grounded neutral 
and the rise in voltage along the line are all greater than 
calculated from the geometrical capacitance.” It was 
further concluded that “This may be accounted for by 
an increased capacitance due to increased diameter of 
conductor caused by corona.” 

About 30 years later, related problems still confronted 
designers, as summarized in the 1947 papers outlining the 
Tidd 500-kv test project.’ It was noted that “Much in 
formation is needed on corona and radio influence, and 
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how they are affected by size and type of conductor, spac- 
ing and height of ground wire, and atmospheric condi- 
Results of test 


installation have been thoroughly analyzed and reported. 


tions.” the corona investigation at this 


This work was a monumental contribution to the art 
and the economics of transmission. 

Design of new line projects today, however, continues 
to raise many pertinent and disturbing questions, More 
detailed investigations are needed to determine the rela- 
tive merits of bundled conductors and expanded single 
the calculation and the 


conductors. Accurate criteria tor 


limits of radio influence have not as yet been definitely 
established. Experimental work has indicated that radio 
influence may be determined by some relationship of the 
critical voltage and the operating voltage. It is reduced 
by aging of the energized conductor, but the degree of 
reduction is not yet known, 

Ihe 


advanced to the point of accurately predicting the results 


knowledge of lightning performance has been 
of variations which may be controlled in the design, as 
upplied to lines in the 138- and 230-kv ranges. However, 
tower he ight und othe physical factors now appear lo 
have a further direct bearing in this consideration tor 
extra-high-voltage design. Experience reports indicate 
that insulation co-ordination, basic impulse levels, over- 
head shielding and grounding practices, and other lactors 
necd much more investigation, 

Developments and test programs may be expected to 
continue in these fields just as they have in the areas of 
lightning phenomena as related to present lines. The re- 
sultant increased precision in design will be needed in 
the development of transmission systems to operate at 


maximum economy for the load conditions of the future. 


CABLE RESEARCH PLANNED 


CABLE RESFARCH, development, and testing for the volt- 
uge range of 345 kv are planned in a program which is 
now assured by approval of a half million dollar budget 
for a held testing project. This is to be supported by the 
electric power industry, as represented by the Associ- 
ation of Edison Illuminating Companies (AEIC) and 
the (LEI), and 


co-operation of the manufacturers in furnishing cable 


Edison Electric Institute will have the 
and accessories especially developed for this project. It 


is not believed that cables of the construction now used 
for 230 kv will be satisfactory for 345 kv and higher due 
to the inherent losses in the insulation. Testing at 345 kv 
and above assures benefits also for cables operating at 
230 kv and 138 kv. 

Direction of the project will be vested in a steering 
committee representing AEIC and EEI, and it is planned 
to have test equipment installed and the cable samples 
ready for initiating of tests in 1959. Testing of the cables 
and accessories, following developments by the manufac- 
turers, will use the laboratory facilities available and to 
be added at a test site to be located on a university 
campus. 

Possible needs for higher voltage cables were explored 
by a task force of the AEIC Cable Engineering Section 


in a survey about two years ago. They found that 22 
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considering increases ol transmission 


145-ky 


companies expected to raise voltage to 230 ky 


COMpale were 





voltage to the range, and that an additional 19 






CO-ORDINATED RESEARCH PROGRAM PROPOSED 





\ SIMILAR SURVEY now probably would show even 





greater interest as continuing load growth and the 






mounting difficulties of securing rights-of-way and plant 





ites bring more attention to the need for greater load 






There are re 





and distance capabilities in transmission 





ports of several field experiments and investigations under 






way, and numerous additional studies will be made on 






the problems involved in new designs for 345 kv or 





higher. These studies will bring benefits also for designs 





of lines to operate at 250 ky 





Phe nature of investigations lor overhead transmission 





design differs considerably trom development pertaining 





to steam generators, turbine generators, and other mayor 





items of equipment. It should not be assumed that a 





broad Approad h cal be made by some one or a few manu 





facturers even though many of them continue improve 





ment of insulators, structures, conductors, and fittings. 





Several laboratorics and cxperimental stations may be 





utilized for various aspects of the broad investigation 





However, the results must be fitted into place , along with 





the improvements in designs of parts, spacings, etc. 





for a good pattern of over-all design, 





Consideration of the problems of extra-high-voltage 





transmission and the need tor answers leads to these con 





clusions: 





1, Many long-range system development decisions must 





be made within a very tew years, and they involve many 






millions of investment dollars 
2. The 


are urgent 






necds for additional criteria and design data 






Phe next decade must bring more and bigger 





changes in transmission than there have been in the past 





25 or 50 years 


». Research 







basic mature is 





and test information ol a 















needed to supplement the operating records that will 
gradually become available. 

1. There is a definite need now for acceleration and 
integration of the various investigations that will, in 
tume, be made. 

5. The potential value of these data justifies engineer- 
ing and management decisions to develop the program 


promptly and by concerted effort. 


lo initiate and continue the program urgently needed 


now, it is suggested that 


1. A task group of steering committee for extra-high- 
voltage investigation should be given the specific assign- 
ment to: 

a. Define the weak and indefinite points in present 
data and design criteria. 

b. Outline the nature of further tests, experiments 
and developments that are needed, and 

c, Encourage utility and manufacturing companies 
and college stafls to undertake individual or specific 
sections of the over-all program, and arrange for ap- 
propriation of funds for test purposes as the needs may 
be determined. ' 

2. This investigation group should be continued for 
several years, to represent the broad interests of the in- 
dustry in reviewing results of the various investigations, 
to arrange symposia for presentation of the engincer- 
ing reports, and, in general, to guide the test program. 
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Petroleum Plant Model on Display at NYU 


Transmission Limitations 









* 





A teaching tool at the New York University (NYU) 
College of Engineering is this 12- by 5- by 5-foot petro- 
leum plant model built by The M. W. Kellogg Company, 
New York, N.Y. The model is on loan to Dr. Charles J. 
Marsel, NYU associate professor of chemical engineering 
(far right), for use in his senior class in organic tech- 
nology. Eventually it will go to The Pure Oil Company, 
whose catalytic reforming process unit it represents 

Phe model will be used later for waining plant opera 
tors. The others shown examining the model are (from 
left) 
Oil refinery technical department; Harold Kershaw, su 
pervisor of plant layout for The M. W. Kellogg Com- 
F. Krause, technical manager of Pure 


Percy A. Maschwits, process engineer in the Pure 


pany; and Dr. W 
Oil's Lemont, IIL, refinery 
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A 230-Kv Spar Arm H-Frame Transmission Line 


C, 


DODGE 


FELLOW AIEE 


URING the past 


and Power Company has had in service over 600 


16 years, the Virginia Electric 


circuit miles of 115- and 138-kv wood pole H-frame trans- 
mission lines with spar-arm construction. Experience 
with this construction has been so satisfactory that the 
new 96-mile 230-kv transmission line between the com- 
pany’s Chesterfield and Possum Point power stations 
is being built with spar construction for both crossarms 
and braces. Each end of the line will be tied into the 
existing 115-kv system through 230/115-kv autotrans- 
formers and a tap connection will be made at the Lake- 
side substation north of Richmond. 

A comparison of impulse flashovers of the air gap 
between conductor and grounding downlead with the 
flashover of the insulators plus the wood under blowout, 
led to the decision to use a 19-foot phase spacing with 
12 standard 10- by 534-inch disks in suspension strings. 
Flashovers at 4 microseconds with a 114- by 40-micro- 
second positive full wave have been used as a basis for 
comparison. The 4-microsecond flashover of the 12 in- 
sulator flashover is co-ordinated with the air-gap flashover. 
1,510 kv, which corresponds to the air-gap flashover of 
the conductor to grounding downlead with an insulator 
string swing of 28.7 degrees. If the line is installed on 
level terrain, it requires a wind pressure of 6.25 pounds 
per square foot on bare conductor to produce this angle 
of swing. 

The angle of insulator string swing for a given wind 
load will vary considerably in different spans over rough 
terrain, depending on the amount of vertical loading at 
each structure. A lower limit on the vertical loading has 
been set by specifying that a wind pressure of 4 pounds 
per square foot must not result in an angle of insulator 
swing greater than the 28.7 degrees at which the insula- 
tor flashover is co-ordinated with the air-gap flashover. 

Fig. 1 shows the type of bracing used on tangent 
structures, Hardware items have been selected to permit 
assembly of the structure with a minimum of field drilling 
of holes and a minimum of labor. Conductor is 795,000- 
ASCR 
steel reinforced) with a maximum design tension of 


circular-mil 45/7-stranding (aluminum cable, 


8,800 pounds under National Electric Code (5th edition) 


heavy loading. Two %%-inch 7-strand high-strength steel 


overhead static wires are used. 

Structures with 70-foot poles on level ground result in 
a normal span of 700 feet, or 7.5 structures per mile, 
with a minimum ground clearance of 29 feet. The actual 
average number of structures is 8.3 per mile because of 
extra clearances required at crossings and a rather large 
proportion of angles in the line. 

Two ful.-size structures were built and loaded trans- 
versely to the point of failure in order to check the 
hardware fittings and the effect of uplift. Additional 
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uplift tests were made on pole stubs set under different 
with crushed backfill. 
structure was tested with vertical loads equivalent to 


soil conditions and rock One 
'4-inch of ice on a 1,000-foot average span. A transverse 
force of 14,725 pounds caused a cross-brace bolt on the 
upper end of the brace to shear. The second structure 
was tested with vertical loads equivalent to bare con- 
ductor on a 1,000-foot average span. A transverse force 
of 15,525 pounds caused the upper end of a cross-brace 
to split. Both of these transverse forces represent over 
1% times maximum design loading for 1,000-foot aver- 
age spans. The uplift tests demonstrated the value of 
crushed rock for backfilling pole holes. ‘This method has 


been used on average spans over 700 feet, 


Fig. 1. All spar construttion tangent structure. 


Construction started 1956, and 51 miles 


of line were completed in four months. Maximum use 


February |, 


is made of mechanized equipment. Pole holes are dug 
mechanically and structures are erected with a crawler 


crane after assembly on the ground. A mobile aerial 


tower is used for applying armor rods and clipping in 
conductor, Mobile radio units on automotive equipment 
and portable pack units are of invaluable assistance in 


providing necessary communication for construction 


activities. 
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An Ignitron Contactor 


for Direct Press Drives 


D. L. PETTIT 
MEMBER AIEE 


The use of an ignitron contactor panel for direct 
press drives for large draw presses reduces the 
impact of shock loading to the motor, gears, 
keyways, and other mechanical parts of the 
drive. Maintenance requirements are thereby 
reduced. These improvements are obtained at 
a relatively minor additional cost of the initial 
installation. 


ry yk USE OF DIRECT DRIVES for 
presses in industry was originally brought about by 


large draw 


the continued demand tor higher rates of produc 
tion as well as higher capacities in the presses themselves 
Phe usual method of allowing the main drive motor to 
run continuously while the press is started and stopped 
by the operator controlling a clutch has become ex 
tremely costly because of production interruptions for 
clutch maintenance 

By gearing the drive motor directly to the crank of the 
press, and starting and stopping the motor for each op 
crating cycle, the problem of clutch maintenance is elimi 
nated, However, with the increase in motor horsepower 
the problem of maintenance has not been eliminated, 
but merely transferred trom the clutch to the motor and 
its controller, 

Since the motor is started and stopped lor each stroke 
ol the press, a large contactor must close and open the 
circuit for each cycle of operation, The high rate of op 
cration Causes rapid erosion ol the contact tips, and con 


life of 


each 


the con 
the 


tributes to relatively short mechanical 


tactor, Shock loading of the gear train time 


y 
motor is connected to the line causes damage to gears, 
shalts, and keyways, eventually requiring complete over 
haul of the press 

Additional 


MAIN LenANnCE 


contributions to contactor distress and 


motol are produced during die set-up pro 
cedures in which the operator may repeatedly inch the 
press through most of a complete press cycle. Under these 
circumstances arcing is present at the contactor tips, The 
motor may be subjected to very severe transients which 
produce additional thermal and mechanical stresses with 
in rotor bars, rings, and phase windings. Inrush currents 
to the motor may be sufhcient to produce welding of the 
main contactor, which shuts down the press until main 


tenance crews can adjust or replace the contacts, 
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R. MONTROSS 
ASSOCIATE MEMBER AIEE 


The ignitron contactor for direct press drives is a new 
approach to relieving these difficulties. By connecting a 
pair of ignitrons back to back in each of the three phases, 
a contactor is obtained which is capable of closing the 
circuit for cach operating cycle and still render long, 
trouble-free service. 

Use of ignitrons as contactors permits utilization of 
their useful characteristic of reducing output voltage by 
retarding their firing angle, commonly known as phase 
back. By incorporating phase-back action with slope con- 
trol, the motor terminal voltage is permitted to build up 
to nominal value in a few cycles. Thus a cushioned start 
of the motor is obtained with negligible increase in start- 
ing time 

Ihe cushioning action of the phase-back circuit has 
several useful functions. It minimizes the effect of the d« 
transient in the motor, thereby reducing the component 
of braking torque caused by this transient. Slack in the 
gear train is taken up softly instead of with a sharp ham- 
mer blow as would occur when the motor is started at full 
the 
duced at the moment of voltage application, lessening 


line voltage. Magnetic forces within motor are re- 
stress to the rotor conductors and reducing working of 
the phase windings to the point where motor life is 
multiplied. Smaller increments of movement are possible 
when inching the press because the small relays used to 
control the ignition circuits are much faster in response 
than the large mechanical contactors normally used to 
control the motor current directly. This makes the press 


respond more quickly tor inching operations. 


CONTROLLER OPERATION 


\ SIMPLIFIED DIAGRAM of the controller is shown in 


Fig. 1. Nonessential features such as transformer pri 


maries, safety circuits, etc., are omitted. Note that each 
phase employs two ignitrons connected back to back 
Associated with each ignitron is a thyratron which is used 
to control the firing of the ignitor. Operation is obtained 
by closing the contacts of firing relay FR which is con 
trolled by the operator 

Each of the thyratrons in the lower part of Fig. | con 
trols an ignitor connected through relay contacts FR 
The thyratrons function as diodes, Ignition is obtained 
by closing the contacts FR, provided there is a path for 
the current to flow through one or more of the thyratrons 
in the upper part of Fig. 1, 

Che thyratrons in the upper part of Fig. | control all the 
currents flowing to the motor, while those below control 
the current from the motor, Because any current flowing 


at all must simultaneously flow both to and from the 
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motor, at least two thyratrons or ignitrons must be con 
ducting simultaneously 

By the same token, control of the grids of the upper 
three thyratrons controls the current to the motor, and 
remaining three thyratrons and ignitrons which con 


duct the current from the slaves 


The 


control the current to the 


motor are and can only 


follow. manner in which the upper three thyratrons 


motor is as follows: 
FR de 
2RES 


ol lis 


In Fig. 1, consider the condition with relay 


energized, Capacitor 3C is by-passed through 
limits the 
The 
at the potential generated by the Y/-Y¥2 winding of trans 
IGT IGT). The 
are connected to the supply line to give grid voltages 
120 degrees. (RES 
is the standard grid resistor limiting positive grid current 
and /¢ to filter off 


the grid). 


which is of low ohmic value and rate 


charging 3C later in the sequence grid, therefore, 1s 


former 2GT and transformer primaries 


which lag respective plate voltages by 


is used spurious noise signals from 


Frit] rot] rai 
3RES 3RES p jSRES ] 
Ss PRED IRED ORES IRED 
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Fig. 1. 


Simplified diagram of controller. 


At the instant FR is energized, the plate circuit of the 
caused to fire 
time, an RC 


introduced by the opening of normally closed contact FR 


thyratron is completed and the ignitors are 


late by 120 degrees. At this same circuit is 


which removes the discharge circuit from 3C, which then 


takes on a positive charge from transformet 
X/-X2 through rectifier /REC 
IRES. The adjustable to 


charging. 


winding 
{RES 


control the 


and resistors and 


latter is rate ol 


\s capacitor 3C takes on a positive charge, the grid 


voltage, now made up of the sum of this charge and 


Y/-Y2, 
As it does so, the 


transformer voltage increases in the positive di 


rection thyratrons and the 


ignitors are 
fired earlier in the cycle until positive capacitor voltage 
} : 
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Fig. 2. Oscillograph trace of accelerating current 





finally exceeds peak transtormer Y/-Y¥2 
The 
takes place in 


negative voltage 


This 


a tew cycles and ts referred to as 


entire system is then firing full on SECUUENICE 


slope con 
trol 


It is interesting to note that the control by phase-back 


network of three of the ignitrons, while the remaiming 


three are phased full on, gives full control of the alternat 


ing current delivered to the motor, A way ot explaining 


this might be to the motor must 


Since 


that the currents flowing 
equal the currents flowing away from the motor 


the three upper tubes control the currents flowing to the 
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Fig. 3. Reversing with ignitrons 
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Fig. 4 
age diagram. 


ignition volt- 


motor, the remaining tubes are slaves and must 
follow. 


In big 


2, the oscillograph trace shows the initial cur 
rent, the slope for a few cycles, and then the application 
of full current to accelerate the motor to full speed. It 
will be noted that there is a step change in the current 
values as the full current condition is reached. This o« 
curs because the combinations of a d-c bias and an a-c grid 


As the 
d-c bias in the positive direction approaches the peak 


control voltage gives a range of only 90 degrees 


value of the negative a-c wave, control of the phase back is 
lost. This step change has not been found detrimental to 
the operation of the control scheme, but if desired can be 


climinated with an alternate firing arrangement 


REVERSING WITH IGNITRONS 


IN A NORMAL, PRESS CONTROL APPLICATION ol this nature, 
reversing of the motor is used only for die set-up and 
emergency conditions, Hence, a mechanically operated 
magnetic contactor is satislactory for this purpose. Since 
it must be employed in series with the main ignitron con 
tactor, it may also be used as a safety contactor to open 


the motor circuit in the event of ignitron failure. Revers 


Fig. 5. Main contactor panel with firing circuits 
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Tenitron Contactor 


ing with ignitrons is also possible as shown in Fig. 5. It is 
interesting to note that no additional firing circuits are 
required for this connection, The six existing circuits are 
switched with small contactors to the proper pairs of 
ignitrons to obtain the desired direction of rotation. 
Reversing is accomplished by interchange only of lines 
LI and L2, 
quirements for the circuitry of L3 so that a single pair of 


This climinates any transfer switching re- 


ignitrons will sufhice for control of this line. Observe that 
reversing with ignitrons is obtained with the basic addi- 
tions of two pairs of ignitrons and the small contactors 
necessary for switching control to the proper ignitron 
pairs. 

For contactor sequences employing magnetically op- 
erated mechanical contactors, safety precautions demand 
that the forward and reverse contactors be placed in series 
with the main contactor so that the motor circuit can be 
opened even if welding or sticking of the main contacts 
is encountered. A controller using ignitrons for reversing 
does not normally require mechanical contactors in series 
for opening the circuit. The ignitrons are not subject to 
welding or sticking, and normally are inherently self- 
interrupting. Other types of failure may occur, such as 
continuous conduction caused by overheating. Protection 
from this may be obtained by adding an extra contactor 
in series or employing a magnetically operated circuit 
breaker with a shunt-tripping coil, 


PRECAUTIONS 


ONE OF THE PROBLEMS encountered in ignitron control 
of motors is that of maintaining operation during pos- 
no-load o1 


sible regenerative conditions that may be 


found in the press cycle. The motor ignitrons may be 
called upon to conduct when only the no-load exciting 
current of the motor is being drawn. Fortunately, some 
relief to this problem is inherent in the design of the 
large horsepower motors used, which generally are highly 
saturated, causing their no-load exciting currents to be a 
large percentage of their full load currents. Uhis high 
no-load current provides sufficient magnitude to guaran- 
tee firing of the ignitors even during no-load or re- 
generative conditions. Firing circuit variations have been 
evolved which use thyratron grid hold-off to prevent con- 
duction through the ignitors when motor currents are 
obtained below the satisfactory level for firing of the igni- 
trons. These circuits have not been required to date be- 
cause the motor sizes so far encountered have not reached 
this lower limit 

While minimum ignitor current is important, a certain 
voltage is also required to insure ignition. This voltage 
available to the ignitor circuit is a function of the coun- 
tervoltage developed by the motor, During starting and 
acceleration, there is no problem because the counter- 
voltage is reduced in magnitude by the large impedance 
drops in the motor, Fortunately, direct-drive press motors 
are usually applied at 440 volts so that sufhcient differ- 
the 
countervoltage during running conditions to permit this 


ence voltage still exists between line and motor 


type of control to operate. 
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When examining the firing voltage in back-to-back 
operation, the angle between this voltage and the current 
becomes important. Reference to Fig. 4 will show that 
this angle is governed essentially by the impedance angle 
of the motor. For a given motor this angle remains rela 
tively constant. The voltage available to fire is the differ 
ence between the line voltage and the countervoltage ol 
the motor on a vector basis for each phase. In back-to 
back operation only one tube in the pair can conduct at 
a time. As one tube ceases to fire, the impedance drop 
voltage appears almost instantly to fire the ignitor in the 
other tube in the pair. This commutation takes place as 
this voltage has progressed well up towards the maximum 
value on its sinusoidal curve. It is this set of conditions 
which makes the load fired ignitor feasible for this ap 
plication. Motors normally applied for direct press drives 
have been found to have impedance ang!es and im- 
pedance drops of proper magnitudes for success. 

Several other precautions must be observed in the ap- 
plication of this controller. Phase reversal relays are re- 
quired, as shown in Figs. | and 3, to guarantee proper 
phase sequence on the input terminals so that the phase 
back circuits are properly oriented. Proper connection to 
insure correct direction of motor rotation must be done 
at the motor terminals. Relays CF R/ and CFR2 (Fig. 3) 
across the motor terminals are so connected as to trip the 
circuit breaker if the tubes continue to fire after the firing 
relay is de-energized. Such an event would maintain one 
or both of these relays energized, and a timer, in turn, 
would trip the breaker. Overload relays of the magnetic 


type are employed in the motor circuit to give an addi- 
tional measure of protection in the event that large d-« 
components appear in the motor circuit because of the 
failure of any one of the ignitrons to fire over several 
consecutive cycles. 

Where motor horsepower is too low for the ignitor 
firing circuits, it is possible to employ thyratrons directly 
in the lines to the motor featuring the same method of 
control except without the problem of firing the ignitors. 

An incidental benefit is the great reduction in noise 


level of controller operation when ignitrons are used, 


CONCLUSIONS 


AN IGNITRON CONTACTOR PANEL complete with firing 
circuits is shown in Fig. 5. The cushioning action of the 
phase-back and slope control features reduces the impact 
of shock loading to the motor, gears, keyways, and other 
mechanical parts of the drive, which in turn reduce 


The 
is greatly improved over that obtained with electrically 


maintenance requirements response characteristic 
operated mechanical contactors. 

Because of the absence of large moving parts, and the 
use of static components, this controller requires little 
maintenance and offers long, trouble-free service. Drastic 
reductions in down time and attending production losses 
are obtained. 

These important improvements are obtained at’ the 
relatively minor additional cost of the initial installation 


and of providing water for cooling the ignitrons. 





Sel f-Supporting Lightning Arresters 


A new line of lightning arresters 


(called type SVS) in ratings from 48 to 336 kv has been 


self-supporting 


introduced by Westinghouse Electric Corporation of 
Pittsburgh, Penna. Designed primarily for large substa 
tions and for mounting on power transformers, the new 
arresters require less mounting height and no bracing 
or supporting structures, 

The new arresters are built up of self-contained units 
in height 


which assemble into arrester columns shorter 


than previous designs. The reduction in height is accom 
plished by arranging three stacks of elements in a single 
porcelain housing. Although the stacks are physically in 
parallel, they are electrically in series. Arresters of higher 
ratings can now be assembled using fewer units at lowei 
installation costs because of the compact design, 


The blocks, 


sealed porcelain-enclosed gaps, ceramic magnets in the 


same time-proven “Autovalve” soldet 
gaps, and pressure relief devices used in the SV line of 
arresters, are retained in the new design. 

Installation is simplified since the single-column ar- 
resters require no mechanical bracing even up to the 


highest voltage ratings. 


ApriL 1957 Pettit, Montross 


4 6: + 


12 


Ignitron Contactor 





Microwave Relaying and System Design 


J. R. LINDERS 
MEMBER AIEF 


) yew POWER SYSTEM planning engincer bases 
major decisions concerning service continuity on 
expected system performance during faults and other 
abnormal conditions. Frequently the protective relay 
system places additional limitations on system perform. 
ance. (An illustration of this is a system which is unstable 
with 30-cycle relaying, but may be stable with I-cycle 
relaying.) One of the continuing objectives of the relay 
enginecr is to minimize or completely remove these re 
laying limitations to system performance 

Multiterminal lines, in particular, frequently have re- 
laying limitations which limit the system capability. ‘This 
is becoming a costly restriction as more utilities feel the 
economic need for superimposing distribution require 
ments on main-line transmission circuits, Relaying lim 
tations can also seriously restrict the system's perform- 
ance when existing facilities must be integrated into new 
transmission requirements 

\n analysis of these limitations frequently reveals that 
they are caused by compromises in the relay system, inas 
much as the relays at each terminal cannot completely 
determine the necessity for tipping within the time per 
mitted by other system requirements. Further analysis 
will indicate that by comparing the electrical conditions 
at two or more terminals of the protected line, it will be 
possible to determine the necessity for tripping 

Phius that 
munications rather than of relaying. Communication fa 
lack 
Leased wire has a fur- 


one Can say the limitation is one of com 


cilities such as leased-wire and power-line carries 
complete reliability and security 
ther drawback that fundamental responsibilities are out 
side the jurisdiction of the power company. Power-line 
carrier relaying functions depend upon the condition of 
the power system. In addition, the number of channels 
which can be practically applied to a line or a system 
are limited 

Ultimately microwave communications will have none 
ol these defects, Furthermore, since no high-voltage power 
system components are used, station design can be sim 
pler, and 4 minimum of circuit outages is required for 
and maintenance, 


construction Tests covering a 2-year 


period and reported in another paper (Field ‘Tests of 
Microwave Relaying Equipment by E. W. Downer, AIEF 
paper 57-209) demonstrate that presently available mi 
crowave equipment adequately meets the requirements 
of protective relaying communication channels. Thus, 
microwave for relaying has been adopted as a working 
tool 

Microwave relaying systems are now in service or un 
der construction on 25 
the 


transmission line terminals at 


five locations on Cleveland Electric Hluminating 


Company system, The initial installation is providing 


transfer trip for a 100-mva_ 132/66-kv autotransformer 
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V. A. NOSKO 
ASSOCIATE. MEMBER AIEE 


which does not have a high-voltage circuit breaker. The 
associated 1$2-kv line, as well as other 2- and 3-terminal 
lines, is protected with microwave relaying using a “zone 
comparison” method. With this scheme, the response of 
directional fault-detecting relays, calibrated to over- 
reach the far terminal by only a nominal amount, are 
compared over the microwave channels.’ The received 
microwave signal is confirmed by a local fault detector 
before tripping is permitted. This is in contrast to the 
blocking scheme used in most power line carrier direc- 
tional comparison systems. 

The other microwave relaying installations require ad 
ditional functions, such as transient blocking, out-ol-step 
blocking, and open-breaker signal transmission in order 
to provide the necessary system performance. The open 
breaker signal transmission is required by the “zone 
comparison” method when applied to lines with three 
or more terminals. Separate signal channels are used for 
phase and ground relaying. The straightlorward ap 
proach used in this system permits engineering these 
The 


aids the integration of 


functions into any desired combination. use ol 


standard components furthe: 
microwave into test and operating personnel practices. 
The significance of this approach to a fully competent 
relay system has already been appreciated in the design 
of this system. In one of the initial installations, the re 
placement of two 132-kv circuit breakers was forestalled 
132-kv-line 


and 


by relaying a section as a unit with two 


132/66-kv 66-kv 
other installations, major investments for 132-kv circuit 


transformers associated cables. In 
breakers have been eliminated by the further application 
of 3-terminal lines. Also, the integration of other facili 
ties has been carried out with the postponement of new 
breakers for 3 to 15 years, 

Safeguards have been incorporated into these original 
microwave relaying installations to assure a working sys 
tem even if errors in evaluating the original two years’ 
experience should develop. However, tully annunciated 
installations will provide a rapid accumulation of field 
data on the working system 

The acceptance of microwave communications as a 
working tool has provided solutions to many problems 


of transmission relaying and system design, 
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The Calculation of Can Losses in Canned Motors 


R. C. ROBINSON 
MEMBER AIFE 


> ANNED MOTORS are those which are distin 
guished by having a thin cylindrical metal dia- 
phragm or “can” in the inner bore of the stator, thus 
serving to isolate the stator windings from the fluid 
which completely fills the rotor cavity. These motors are 
generally of the squirrel-cage induction type and their 
rotors are also normally canned in order to prevent cor 
rosion of the bars, end rings, and punchings from the 
air gap. 

The rotating magnetic field produced by the stator 


fluid in the 


must, therefore, pass through a stationary can on the 
stator and a rotating can on the rotor. It is apparent 
that a high eddy-current loss will be induced in the 
stator can, 

A first approximation to the magnitude of this loss 
may be obtained by making the assumption that there 


is zero end-ring resistance in that portion of the stator 








Fig. 1. Reduction factor for stator can loss. 


can which extends beyond the stator core. The following 


equation may readily be derived: 
(1) 


The distribution of currents in the stator can when 


the actual end-ring resistance is introduced may be 


obtained by a method directly analogous to 2-dimen 
sional flux plotting of magnetic fields. This method leads 
stator 


to the reduction factor shown in Fig. 1. Thus: 


can loss — A, W watts. 
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Fig. 2. Reduction factor for rotor can loss 


The stator slot openings produce a ripple in the no 
This 


ripple cuts the rotor can at full rotational speed and 


load flux wave which stays stationary in space 


thereby induces an additional eddy-current loss 
The 


provides a measure of the magnitude of this flux ripple. 


familiar Carter’s coefficient for the stator slots 
However, the ripple is somewhat reduced by induced 
currents in the squirrel-cage rotor bars and the loss in 
the rotor can is correspondingly reduced, ‘This reduction 
factor is shown in Fig. 2. A further correction to the loss 
must be made for the fact that the wave shape of the 


ripple departs a great deal from sinusoidal. An empirical 
equation for this loss is 


(2-9 )(4) = 9 


The stator and rotor can losses should be added to the 


Rotor can loss 


total no-load losses established by conventional methods. 


NOMENCLATURE 


Peak flux density im air yap mn lines per square inch 
Diameter at gap in inches 
Carter's coethcient for the stator slots 
Width of stator tooth at air gap in inche 
Width of stator slot at air gap in inches 
Length of core in inches 
Speed of rotating field in revolutions per second 
Thickness of can in inches 
Rotor bar pitch in inches 
Stator slot pitch in inches 
Resistivity of can in ohm-inches 
X, Leakage reactance of rotor bars 
x Magnetizing reactance of rotor bars 
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Notse Considerations on 


Toll Telephone Microwave Radio Systems 


Pr. A. COMBELLICK 


ASSOCIATE MEMBER AIFF 


As the demand for toll telephone service in- 
creases, it becomes necessary to integrate addi- 
tional facilities into existing networks. It is 
shown how microwave radio equipment can be 
analyzed to determine whether, when added to 
a system, it will meet the over-all noise require- 


ments of the network. 


ing an 


NATION-WIDI1 


demand 


toll dialing network is creat 
toll 


Phe demand may be satished by the addition of any 


increasing for more circuits. 
of several types of facilities provided they conform to the 
over-all requirements of the network 

It is the purpose of this article to show how microwave 
radio equipment can be analyzed to determine if, when 
integrated into a system, it will meet the over-all noise 
requirements of the nation-wide network. Radio system 
noise is broken down into its basic components, and 
minimum values are suggested for each component, Fi 
nally, the manner in which the components combine to 
produce the measured noise in a channel is shown by an 
example 

In instances where the breach in language between the 
radio engineer and the telephone engineer is considered 
a deterrent to common understanding, attempts have 


been made to bridge the diflerence 


NOISE OBJECTIVES 


Most RADIO MANUFACTURERS specify noise performance 
in signal-to-noise ratio terms that are casily related to 
test-tone-to-noise measurcinents However, in multichan 
nel telephone communications systems, the ratio of noise 
to speech in individual channels ts somewhat tenuous 
measure 


In speech transmission, it is customary to 


noise performance by comparing the interfering effect of 


channel noise to the interlering effect of an arbitrary 


reference Norse I his Is done with al spec ial meter Consist 


ing of a volume indicator and weighting network that 


takes into account the frequency and transient responses 
of the transmission line, 


(decibel adjusted) 


the telephone handset, and the 


human ear unit of interfering eflect is the dba 


All noise values given here are in dba, as measured with 
the Western Electric Company type 2B noise measuring 


set or equivalent, using “FIA” weighting at the 0 db 
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Noise Considerations 


M. E. FERGUSON 


transmission level point. “Transmission level” is meas- 
ured in db referred to a common point in the system or 
circuit. The reference point is usually the transmitting 
toll switchboard. ‘The transmission level at the reference 
point is 0 db 

Current telephone practice is to engineer toll facilities 
so that they will meet the requirements for the nation- 
wide toll dialing network. A commonly stated objective 
for an end-to-end connection through the network is 58 
dba. For example, this objective might be for a conne: 
tion between New York, N.Y., and San Francisco, Calif., 
built up of five separate links by automatic switching 
equipment along the way. Although seven links on one 
connection are possible under the toll switching plan, the 
great majority of calls will be completed via five links 
or less. A link may be composed of wire, cable, or radio 
facilities or combinations of these. 

For the total noise of five links to be less than 38 dba, 
each link must have a noise objective of 31 dba (38—10 
log 5). If the link is entirely one facility, ali 31 dba may 
be assigned to it. If it is heterogeneously composed, the 
noise on each facility must be kept low enough so that 
the resultant composite of the link meets the objective. 

Objectives of noise and cross talk are normally stated 
on a statistical basis. Hence, the values given are for an 
average condition. Noise performance will degrade to be 
than 

the 


some of the time and better 


time. A 


than average 
the 


worst degradation is that the noise on each link will not 


poore ! 


average some of reasonable limit for 


go below 51 dba for more than 0.1°%, (per cent) of the time. 


NOISE SOURCES 


HERE ARF THREE principal sources of noise in a radio 
link. The first is the channelizing or multiplex equip- 
ment; the second is the transmission medium (the coaxial 
transmission line, wave guide, antenna systems, and the 
transmission path through the atmosphere); and the 
third is the radio equipment. This article is concerned 
primarily with radio equipment noise, Channelizing 
equipment noise is fairly familiar to most telephone 
engineers and can be measured easily by connecting the 


The 


channelizing equipment should be designed so that it 


two channelizing terminals on a back-to-back basis. 


does not contribute appreciably to the over-all noise in a 
radio link. A reasonable value to expect from this source 
is 20 to 23 dba 

Noise in the transmission medium is generated by 
echoes or multiple paths of transmission so that the radio 
equipment receives two or more signals which may vary 
in phase, Noise originating in the transmission path 
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when minimized by proper system engineering should not 
be a cause of poor performance for short or medium 
length systems. In FM radio links above 500 mc, the prob 
lem of “man made” and atmospheric disturbances which 


‘ 


produce noise in the radio receiver may be ignored 


RADIO EQUIPMENT NOISE 





THE NOISE GENERATED by the radio equipment can be 
divided into three categories that are relatively easily 
measured or calculated. These divisions are the transmit 
ter noise, receiver noise, and intermodulation noise. It is 
important to note that interrelationships exist between 


them. 


Transmitter. Transmitter noise is primarily a function 
of the modulator or klystron tube used in a system and 
is caused by random current fluctuations in this stage 
it can be measured by connecting a radio transmitter 
and receiver back-to-back through a line having losses 
and measuring the noise in a 3.5-ke slot in the baseband 
output under conditions of no load on the radio equip 
ment. The value of transmitter noise is indicated when 
the measured noise does not decrease with further in 
creases in received r-{ signal strength. This is shown graph 
ically in Fig. | as the top “leveling off’ point on the curve 
of noise vs received signal strength. 

Transmitter noise is not the result of intermodulation, 
as it is present even when no signal is applied to the 
transmitter. The effect of transmitter noise can be min 
imized by increasing the modulation level, thereby pro 
ducing more signal in the receiver, so that the ratio of 
transmitter noise to transmitted intelligence will be re 
duced. However, increasing the modulation levels will 
also increase the intermodulation noise. Thus, a com 
promise between the noise sources must be achieved. 


Receiver. Noise generated in the radio receiver is some 
times referred to as thermal noise. A theoretically perfect 
receiver would have an input noise power given by 


KTB 


Noise power 


where 
K Boltzmann's constant 


T = Temperature, degrees Kelvin 
B — Bandwidth 


Inasmuch as K is a fixed quantity and T is relatively 
constant (usually assumed fixed at 300 degrees Kelvin), 
the equation shows that the noise generated in a theoret- 
ically perfect receiver is determined by the receiver band- 
width term B. This is bandwidth ahead of the detector 
and includes the over-all r-£ and i-f bandwidths. 

All microwave receivers add some noise to that the 
oretically present at the receiver input. The additional 
noise is generated primarily in the r-£ amplifier (if one 
is used), in the r-f mixer crystal, and the first i-f stage of 
amplification. The ratio of this noise to theoretical min- 
imum input noise determines the noise figure F, of the 
receiver. It is usually expressed in decibels. Thus, a noise 
figure of 9 (db) means that the receiver is 8 times noisier 
than the theoretical minimum possible with that band- 
width. 
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Fig. 1. Typical plot of system noise as a function of receive: 





input signal. 







Uhe theoretical minimum noise plus the noise figure 







of the receiver determine the threshold point of the re 





ceiver. The threshold of an FM receiver is the point at 






which the received signal power is just adequate to ove: 





come the effect of noise power peaks and thereby cap 





ture the receiver. 






The received signal power required for this capture of 





the FM receiver is generally accepted to be 10 db above 








the total receiver noise power (KTB + F,) where ATB 





is the theoretical noise power for a given bandwidth and 





I’, is the receiver noise figure expressed in db. For ex 





ample, the noise power in a 5-mc band at 300 degrees 





Kelvin is -107 dbm. If a receiver has a noise figure of 12 





db the total receiver noise power is then —95 dbm and 





the receiver threshold is —85 dbm. In this particula 
85 dbm the 
channel noise becomes very large;‘and when the received 
85 dbm, 


noise decreases linearly db for db until some limiting 







receiver, when the signal level falls below 







signal strength increases above the channel 





condition is reached. The limiting condition usually is 





caused by either intermodulation or transmitter noise 





It is always desirable to maintain as large a margin as 





possible between the received signal and the threshold 





point. During fades, the channel noise increases rapidly 





as threshold is approached. Below threshold, the circuit 





becomes useless. 





The lower the threshold noise, the greater the percent 





age of time the channel noise will be acceptable. The 





probability of a deep fade is smaller than that of a shal 





low one. The threshold point should be at least as low as 
that r-f signal level which is exceeded 99.9% of the time 
The per-channel noise at threshold will then be equal to 







the noise which cannot be exceeded for more than 0.1% 
of the time. On many radio paths, the limiting factors in 
determining the permissible locations of the terminal or 
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haul radio link 


Channel noise under average conditions for 10-section medium- 


repeater equipment are the amount of average signal and 
the fade margin required. 

Reduction in threshold level can be accomplished by 
making the bandwidth as narrow as possible and by 
reducing the receiver noise figure. The receiver noise fig- 
ure is minimized by careful design of the receiver “front 
The 


enough to pass the intelligence with a minimum of inter- 


end.” receiver bandwidth should be just wide 
modulation distortion 

In selecting microwave radio paths, the value of fades 
anticipated and the percentage of the time in which 
they occur can be worked out on a theoretical basis.” 
Using such calculations, the transmission engineer tries 
to establish paths over which predicted depth and fre 
quency of fades will fall within established system objec- 
tives. A system engineered to meet the usual link objec- 
tive would have a predicted r-f signal input above the 
value corresponding to 51 dba for all but 0.1% of the 
time, or about 8 hours per year, 

Systems designed in this manner usually are found to 
have very low receiver noise under average propagation 
conditions. Under these average conditions transmitter 
and intermodulation noises are the primary ones, whil 
the receiver noise is important only during fades. 

Above threshold, receiver noise varies inversely with 
r-f signal level on a db-for-db basis. In a system with both 
and the minimum 
noise is controlled by the transmitter noise. The system 


transmitter receiver noise sources, 
noise as a function of receiver r-f signal level can be 
plotted conveniently to form a curve such as shown in 
Fig. 1. 
Intermodulation. The third source of noise in the ra 
dio equipment is intermodulation resulting from ampli 
tude or phase distortion in the transmitter and receiver. 
Intermodulation distortion occurs when the system is 


loaded, and increases when the load increases. Inasmuch 


as it is uneconomical to design for complete freedom from 
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Fig. 3. Channel noise under “0.1 % of the time'’ conditions for 10-section 


medium-haul radio link. 





intermodulation, good engineering practice is to allow 
the intermodulation distortion to reach some small but 


finite value a small percentage of the time. 

On a system handling a load consisting of many speech 
channels, studies have shown that the complex multi- 
channel speech signal is random in nature and can be 
simulated quite accurately by random noise. Because of 
the random nature of the load, the intermodulation 
products on a large channel system (48 channels or 
more) are also random, and result in a random type 
noise on all of the channels. 

Methods of measurement of intermodulation noise in- 
volve a determination of the level of the multichannel 
speech load to be expected. General practice has been to 
determine this load in terms of the peak loads which are 
exceeded during 1% of the busy hour.”* The random- 
noise equivalent of the speech load is then used to load 
all of the base band except for a slot the width of a chan- 
nel, usually 3.5 kc. The amount of noise appearing in 
this 3.5-ke slot at the receiver output is then a measure 
of intermodulation noise which will be exceeded for 
only 1% of the busy hour. 

Increasing the modulation level to offset transmitter 
and receiver noise is desirable, but results in ine reasing 
system intermodulation distortion noise. A 
suitable compromise is to make the intermodulation 
noise (which is exceeded 1% of the busy hour) equal to 
the transmitter noise. If this balance of noise contribu- 
tions is made, the per-channel noise under normal propa- 
gation conditions (when receiver noise is negligible) 
will increase less than 1 db for 90% of the busy hour 
and less than 3 db for 99% of the busy hour as the re- 
sult of intermodulation. 


load and 


Actual laboratory tests made to determine the proper 
modulation levels involve setting up a system with a large 
r-{ signal input to the receiver to insure that receiver 
noise is negligibly small. Without loading, the noise 
power in the 3.5-kc slot is measured. The noise generator 
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loading the base band (except for the 3.5-ke slot) is then 
turned on and the noise loading power adjusted until 
the noise in the 3.5-ke slot has increased $ db above the 
unloaded value. The proper transmission level to the 
transmitter base band input can then readily be deter- 
mined in terms of the number of channels and the powe) 
of the noise signal which produces the 3-db increase 


BALANCING NOISE CONTRIBUTIONS 


Ir is EVIDENT that considerable interdependence exists 
among the various noise sources and the factors of band 
width and modulation level. For optimum system design 
these factors must be balanced so that the noise require- 
ments under average conditions and under “0.1% of the 
time’ conditions are satisfied. 

Inasmuch as the receiver noise figure is always mini 
mized, the principal factor determining the threshold 
point of the receiver is the bandwidth, Lowering the 
threshold point by reducing the bandwidth will caus 
increased intermodulation noise. Likewise, if the band 
width is kept fixed, increasing the modulating level wil! 
decrease the eflect of transmitter and receiver noises for 
any r-f input above threshold, and cause increased inter- 
modulation noise. 

The proper balance between bandwidth, modulation 
level, and intermedulation noise is obtained when (1) the 
threshold is kept as low as possible; (2) the per-channel 
noises at threshold equal the “0.1% of the time” 
ment (51 dba); and (3) the “1% 
modulation noise equals the transmitter noise. 


require- 
, of the busy hour” inter- 

The previously stated objectives for noise are appli 
cable on a link basis. When establishing the objectives 
for individual sections, it is necessary to know the num- 
ber of sections to be expected in the link and also the 
way in which noise products combine. For a transconti- 
nental link such as the Bell System’s TD-2 microwave 
system, the section noise objectives must necessarily be 
more stringent than for a short link. 

The manner in which different noise sources combine 
to form a resultant product is dependent upon the nature 
of the noise. Pure random noise such as receiver and 
transmitter noise will always add to produce random 
noise, and the combinations add as power functions. 
This is also true of intermodulation when the second 
order products are predominant. In multiplex systems 
where the baseband is contained in a single octave, sec- 
ond-order products cannot normally produce interfer- 
ence, but higher-order products can. In these systems, 
third-order intermodulation distortion predominates. 
The third-order per-section intermodulation products 
add in phase and must be added on a voltage rather than 
on a power basis. 

Fig. 2 illustrates the way that the noise sources in a 
10-section radio link will combine under average condi- 
tions for a raclio system where second-order intermodula- 
tion products predominate. The factor of 10 times the 
logarithm of the number of sections is added to the aver 
age section noise for each noise source to give the re- 
sultant link each 
receiver, and intermodulation 


noise from source. The transmitter, 


noise factors are then 
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added to give the noise attributable to the radio equip- 
ment. Finally, the radio-equipment noise, channelizing 
equipment noise, and path noise are combined to give 
the resultant channel noise per link. 

Fig. 3 illustrates the same system under an assumed 
0.1% of the time condition of a 35-db fade in one path 
rhe resultant noise under these conditions has increased 
by 30 db. 

From Fig. 2, it may be noted that under the 1% of the 
busy-hour conditions the value for intermodulation will 
change from 23 dba to about 29 dba. This causes a 2-db 
degradation of the resultant channel noise for the link. 

If the same type of charts, knowing the number of se¢ 
tions, and starting with the link objectives are used, it is 
relatively easy to establish the values of noise required 
for each block. Radio and multiplex equipment manula 
turers can usually supply spec ifidations on noise contribu 
tions by their equipment. Using this data, the require 
ments for average receiver noise can be calculated and 
integrated into the radio path requirements 
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Reactor Installation 


induction heating coils are installed on the bottom of the main core 
vessel of the Organic Moderated Reactor Experiment (OMRE), an exreri- 
mental nuclear power reactor being built by Atomics International, a 
division of North American Aviation, Inc., at the Atomic Energy Commis- 
sion’s National Reactor Testing Station at Arco, Idaho. The project is part 
of the AEC's program to develop economical power from nuclear energy. 
Construction of the OMRE facility is expected to be completed this year 
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Full Program Planned for 





Great Lakes District Meeting, April 15-17 


THE AIEF 
for 1957 will be 


Great Lakes District Meeting 
held April 15-17 at the 
Hotel Fort Des Moines in Des Moines, lowa 
The meeting will embrace a full program 
consisting of technical sessions, student ses 
s10nS, inspection trips, social functions, and 
special activities for the ladies. 


Hotel Reservations 


Arrangements have been made for mem 
bers and Hotel Fort Des 
Moines. Reservations should be mailed to 
Charles Lex 
eral Electric Company, 
Moines 
the Fort Des Moines 
Double, $9.50-$14.00; 


giiests at the 


Reservations Chairman, Gen 
505 West Fifth, Des 
lowa. Hotel prices are as follows at 
Single, $5.50-$12.00 
Irwin, $12.00 


Registration 


Registration desks will be located on the 
mezanine floor of the hotel. Registering 
facilities will be available Sunday, April 14, 
from 6:00 to 9:00 p.m., Monday and Tues- 
day, April 15 and 16, from 8:30 a.m, to 2:00 
p.m. All fees will be collected at the regis 
tration desks 


Ladies Program 
Sunday, April 14, Coffee in late afternoon 
Monday, April 15. Morning coffee. 2:00 p.m., 


Meredith 
(Better Homes and Gardens, etc.) 


tour of Publishing Company 


Tuesday, April 16, 12:00 Noon, Luncheon 
at Wakonda Club, “Easter Bonnet Revue” 
Bridge and Prizes 


Tour of Sal 
Center. Salisbury 
House is a unique Gothic-Tudor mansion 
copying parts of historic homes in England 
Fireplaces, paneling, and carvings 
have been imported from these old homes. 
The Des Moines Art Center is one of the 
distinguished art centers in the country 
both the architectural and gallery 


Wednesday, April 17, 9:00 a.m 
isbury House and Art 


wood 


from 
standpoints 


Inspection Trips 


lickets for inspection trips will be avail 
lransporta 
tion will be provided as a part of each tour. 
Transportation costs will be $1 for tours in 
Des Moines and $2 for those out of town. 


able at the registration desks 


Monday, April 15, 2:00 p.m. lowa Power 
and Light Co, “System Operations Center.” 
electric transmis 
It is a nerve 
center complete with a lighted system dia 


This center controls all 


sion and generation activities 


gram, telemetering equipment, and teletype, 
radio, carrier-current, private line and tele 
phone communication, Adjoining the cen- 
ter is a statistics group which processes load, 
generation, and foreign intere hange billing 
No tronsportation charge. 
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Tuesday, April 16, 8:30 a.m, Maytag Manu 
facturing Company at Newton, Maytag pro 
duces the famous Maytag Automatic wash 
ers anc dryers. The plant area comprises 73 
acres and includes departments for pressing, 
die-casting, permanent mold, rubber and 
plastics, electroplating, electro static spray 
painting, porcelainizing, and testing. Auto- 
mation has been and is a byword with Muy 
tag. One of the newer innovations is the 
monorail and 


automatic handling system 


now in operation. 


Wed 
Institute for 


Tuesday, April 16, 1:45 p.m., and 
nesday, April 17, 8:30 a.m. 


Atomic Research at lowa State College 
in Ames, The Ames Laboratory is operated 
under contract with the Atomic Energy 


Commission and 
with 


primarily is concerned 
pioneer research in physics, 
chemistry, and metallurgy. The tour will 
cover the “Synchrotron” and research build 
ings. In the research building are the rare 
earth pilot plant, the hot-canyon room and 
the hot-loop room all of which are dealing 
with futuristic research. 


basic, 


Tuesday, April 16, 2:30 p.m 
and Rubber Plant. The Des Moines Fire 
Plant represents the newest of its 
kind, utilizing the latest in manufacturing 
skills. This plant has produced more than 
20 million tires since production was started 
in 1945. The tour will follow the manufac 
turing of a tire from crude rubber to fin 
ished product 


Firestone Tire 


stone 


Committee 


The Members of the Great Lakes District 
Meeting Committee are: K. R. Brown, gen 
eral chairman; R. H. Miller, finance; R. C 
Ringstrand, publicity; F. E. 
room; C. C, Doerrie, inspection trips and 
transportation; J, E. Lagerstrom, technical 
program; Mrs. N. B. Gussett, ladies pro 
giam; C. H. Lex, registration and reserva 
tion; R. F. Castner, social; A. R. Adams, 
banquet and luncheons; G. R. Henninger, 
G. R, Town, L. A. Ware, advisory. 

The tentative technical program for the 
District Meeting follows 


Baird, meeting 


Monday, April 15 


9:00 a.m. Registration 


9:00 a.m. District Student Papers Contest— 
North Room 


10:00 
room 
Presiding: J. H. Foote, District vice-president. A 
welcome will be extended by the Honorable Her- 
schel Loveless, governor of the State of Lowa, The 
main address will be given by M. S. Coover, presi 
dent of the Institute. 


a.m. General Session—Grand Ball- 


12:15 p.m. Joint Luncheon with Student 
Members—Grand Ballroom 


Institute Activities 


ACTIVITIES 






Presiding: RK. D. Strum of Rose Polytechnic In 


stitute. The speaker will be J. F. Downie Smith, 
dean of engineering, lowa State College. 


1:15 p.m. District Student Papers Contest 
—North Room 


2:00 p.m. 
Room 


Power System Stability—Green 


C. C. Doerrie, Westinghouse Electric Corp., pre 
siding 


DP.* Limits on Generator Operations due to 
Overexcitation. W. G. Kaldenberg, lowa Power 
& Light Co 

57-597. Use of Phase Space in Transient Sta- 
bility Studies. S. T. Bow, Chinese Academy of 
Science; J. E. Van Ness, Northwestern University 
DP.* Universal Swing Curves for Two-Machine 
Stability Problem with Multiple Switching. 
A. A. Fouad, Kin-Shams University; W. B. Boast 
Iowa State College 


2:00 p.m. 
Room 


Magnetic Amplifiers—Fiamingo 


Lloyd Hornback, lowa Power & Light Co., pre 
siding 


DP.* Application of Magnetic Amplifiers to 
Voltage Regulators and LTC Equipment. W. / 
Denton, Westinghouse Electric Corp 


57-598. An Analysis of Magnetic Amplifiers in 
Push-Pull. D. L. Critchlow, Carnegie Institute 
of Technology 

57-599. Magnetic Circuits with DC Magnetiza 
tion and High Alternating Induction. H. L 
Garbarino, Armour Rescarch Foundation, Ii 
nois Institute of Technology 

DP.* Description of a Transistor-Controlled 
Saturable Reactor for A-C Power Supply Regu 
lation. D. W. Ford, Robert Tolephson, Collins 
Radio Co 


5:30 p.m. Reception honoring President 
Coover—Grand Ballroom 


Tuesday, April 16 


9:30 a.m. Distribution—North Room 


C. B. Feilmann, lowa Power & Light Co., pre 
siding 
DP.* Problems Encountered in Des Moines Net 


work Conversion. Yale Goldberg, G. F. Walkup, 
lowa Power & Light Co. 


57-600. Estimating Kw Demand for Future 
Loads on Rural Distribution Systems. 5S. J 
Vest, U.S. Department of Agriculture, Rural 


Electrification Administration 


57-601. Determination of Maximum Permissible 
Voltage Fluctuation Caused by %-Ton, 115-Volt 
Air Conditioning Units. R. W. Meisner, Com 
monwealth Edison Co 


9:30 a.m. 
Room 


Analogs and Computers—Green 


B. T. Moore, General Electric Co., presiding 


DP.* The McIlroy Pipe Line Analyzer. L. D 
Findley, Midwest Research Institute 


* District papers will not be printed by the In- 
stitute; however, they may be available at the 
meeting at the discretion of the author 
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DP.* Application of the Network Analyzer to 
Water Flow Problems. P. M. Anderson, J. E. 
Lagerstrom, lowa State College 


DP.* Solution of Simultaneous Equations on 
the Network Aualyzer. M. H. Mericle, lowa 
State College 

DP.* Wattmeter Circuits for the 10,000-Cycle 
Network Analyzer. G. &. Fanslow, J. E Lager- 
strom, lowa State Cullege 


9:30 a.m. Electromechanical Energy Con- 
version—Flamingo Room 


R. G. Brown, lowa State College, presiding 
57-602. A Unilied Approach to the Teaching of 
Electromechanical Lucrgy Conversion. D. C. 
White, A. Kusko, Massachusetts Institute of 
Technology 


57-603. A New Electromechanical Energy Con- 
version Laboratory. 1) C. ti hite, H. H. Wood 
son, Massachusetts Institute of ‘Lechnology. 


9:30 a.m. Great Lakes District Executive 
Committee Meeting 


Presiding: J. H. Foote, District vice-president 


12:15 p.m. Luncheon—Grand Ballroom 
Presiding. R. F. Schlenker, lowa Section Chair- 


man. ihe speaker will be J. H. Foote, District 
vice-president. 


2:00 p.m. Panel Discussion on the Acquisi- 
tion of Right-of-Way lor Transmission Lines 
—North Room 


Jj. C. Slothower, Northern States Power Co., pre- 
siding 


L. E. Slade, vice-president, lowa Power & Light 
Co., Des Moines, lowa 


M. B. Hurd, assistant chief engineer, lowa Public 
Service Co., Sioux City, lowa 


C, W. Luckrite, bead, Land and Tax Dept., 
Interstate Power Co., Dubuque, lowa 


G, L. England, transmission & distribution engi- 
neer, Lilies Power Co., Decatur, Lil, 


2:00 p.m. 


W. J. Denton, Westinghouse Electric Corp., pre- 
siding 


DP.* Distribution Transformers under Over- 
loads—Present Day Mctuods of Determining Ln- 
sulation System Lile. M. L. Manning, Penn- 
sylvania lrausiormer Co, 


DP.* A New Approach to Resin Insulation. 
Robert Herr, J. 5. Gusement, Minnesota Mimng 
and Manutacturing Co. 


Distribution—Green Room 


DP57-604. A Two-and-One-Half-Year Demand 
Growth Cycle. C. HK. Chapman, Purdue Uni- 
versily 

DP.* Electric Distribution Developments for 


Serving Future Residential Loads. H. G. Hally, 
lowa Power & Light Co, 

2:00 p.m. Controls and Control Systems— 
Flamingo Room 


J. D. Bolover, Northwestern Bell Telephone Co., 
presiding 


DP.* Speed Control of a Prime Mover. 
Drake, Woodward Guvemor Co, 


DP.* Root Locus Method lor Compensating a 
System Containing Compicx Poles, C. L. Town- 
send, lowa State Culicge 


57-605. Quasi-Optimisation of Relay Servos by 
Use of Dimonutinuoue Damping. W. L. Harris, 
Jr., C. MeDonaid, Lr. G, J. lhaler, U. 8. Naval 
Postgraduate Schoul 


G. F. 


DP.* Automatic Control of Electric Power Gen- 
eration. £. H. Presion, Leeds k Northrup Co, 


2:00 p.m. Executive Committee Meeting 


6:00 p.m. Social Hour 
7:00 p.m. Banquet—Grand Ballroom 


Presiding: K. RK. Brown, general chairman. The 
address will be given by E. S. Lee, past president 
of the Institute whose subject will be, ‘The Ro- 
mance of Engineering.” 
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Wednesday, April 17 


9:30 a.m. Transmission—North Room 
J. E. Luhring, Interchange Power Services, pre- 
siding 


57-606. Transmission System Voltages under 
Single and Double Line-to-Ground Fault Condi- 
tions. AR. W. Johnston, lowa Public Service Co. 


DP.* Real and Reactive Power Flow on a 
Transmission Line. J. W. Nilsson, lowa State 
College 


57-607. Rating of Autotransformers for System 
Interconnection, E. T. B. Gross, J. C. Pohlman, 
Armour Research Foundation, Illinois Institute 
of Technology 


“E=IR” Will Be Theme 


Unbalanced Loading of Three-Phase 
Anderson, Middle 


57-608. 
Transformer Banks. S. W 
West Service Co. 


9:30 a.m. Circuits—Green Room 
W. L. Hughes, lowa State College, presiding 


57-609. Amplitude and Frequency Stabilization 
of an Oscillator Using Nonlinear Elements. 
C. J. Triska, lowa State College 


DP.* A Simplified Physical Picture of Junction 
Transistors. R. H. Mattson, lowa State College 


57-610. An Improved Method for Switching 

Circuit Synthesis. D. Zeheb, General Electric 

Co. and L. Depian, Carnegie Institute of Tech- 

nology 

DP.* Use of Matrix Methods To Determine the 
L 


Equivalent Circuit of a Transformer. W 
Cassell, lowa State College 


of 


North Eastern District Meeting 


THE THEME “Engineering Equals Indus- 
trial Revolution” (E=IR), will be carried 
out by the North Eastern District Mecting 
to be held May 1-3, 1957, in Pittsheld, Muss. 
The theme will be emphasized by sessions 
devoted to computers and data processing 
plus industrial electronics and controls. 
Headquarters for the meeting will be the 


Wendell-Sherwood Hotel in downtown Pitts 
field. Three full days of sessions beginning 
on Wednesday morning with transformers, 
instrumentation, and industrial control and 
electronics carry through to Friday after 
noon with timely technical papers devoted 
to nuclear power generation, design and 
operation of digital computers, and dielec 
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Center Drive Begins 














J. F. LAWRENCE (second from left), chairman of the New York Local Section of the American In- 
stitute of Chemical Engineers (AIChE), hands a check for $500, the first contribution 'n a drive 
for the multimillion dollar United Engineering Center, to W. J. Barrett (second from right), presi- 
dent of the United Engineering Trustees (UET), and treasurer of the AIEE. 1. M. Jackson, Jr. 
(left), vice-chairman, New York Local Section, AIChE; and W. F. Thompson (right), chairman of 
the Real Estate Committee of UET, observe the presentation. Mr. Lawrence said, in presenting the 
check, “The contribution represents a decision on the part of the New York Section of the AIChE 
to devote this major portion of our accumulated funds as a symbolic gesture which we hope will 
inspire many other engineering and business groups, plus individuals, to follow.’’ In accepting, 





Mr. Barrett said, ‘The itude of a t 


e of this size and importance to the American people 
is such, that it will require 20,000 times this first contribution to build the Center.’ 


The total 


estimated cost of the Center, which will be located in midtown New York, N. Y., is $10 million. 
The participating societies are: AIEE; AIChE; American Society of Mechanical Engineers; American 
Institute of Mining, Metallurgical, and Petroleum Engineers; and American Society of Civil 
Engineers. 


Institute Activities 
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PREPRINT PRICES 


10¢ to Members 
BO¢ to Nonmembers 


MINIMUM ORDER by mail $1.20 


unless accompanied by remittance 
or coupon All nonmember orders 


must be accompanied by remittance 


COUPON BOOKS in nine-dollar de 


nominations may be purchased 


NUMBERED 


available 


PAPERS only = are 


SEND ORDER and remittance to 
AIEFE Order Department 
1% West 59th Street 
New York 18, N.Y 











trics. The well-rounded program contains 
papers of interest to those in every field of 
electrical engineering such as utility systems 
and apparatus, electronics, and industrial 
applications 

Featured on the program at the Wednes 
day luncheon will be H. J. Cadwell, presi 
dent of the local Western Massachusetts 
Electric Company who will speak in con 
Yankee Atomic Electric 
The latter company is construct 
ing New England's first atomic power plant 
at nearby Rowe, Mass 
includes inspection trips, 
social activities, student competitions, and a 


nection with the 
Company 


The meeting 


full calendar of events for ladies 


Reservations 


Accommodations have been reserved for 
AIEFE members at the Hotel Wendell 
Sherwood, Single rooms are available at 
$5.50 to $7.85. Double rooms begin at $9.25 
and two-room suites can be obtained from 
$20.00. Reservations should be made di 
rectly with the hotel with reference to 
attending the AIEE Meeting 


Entertainment 


A “get-acquainted” reception beginning 


at 5:30 p.m. on Wednesday evening will per 
mit members to meet others attending. At 
8.50 pan., the Tri-Sectional Competition be- 
tween members of the Pittsfield, and Lyin, 
Munss., and Schenectady, N. Y., Chapters will 
tukhe place. Representatives will vie for 
lnnvors in the categories of writing and pre- 
senting papers they have prepared. 

On Thursday evening, beginning at 6:00 
pam. a cocktail party, smorgasbord dinner, 
ail dance will highlight the evening's ac- 


tivitics, 


Student Activities 


Student members will present papers on 
Friday morning following a special break- 
fast meeting for student counselors. Repre- 
sentatives of up to 21 schools of electrical 
engineering will compete for cash prizes plus 
an expense-paid trip to the AIEE Summer 
General Meeting for the first prize winner 
( clas and students will join at a 
luncheon followed by an inspection trip to 
General Electric’s nearby transformer plant 
in the afternoon 


Inspection Trips 


Inspection trips include visits to Crane 
& Company in nearby Dalton, Mass., on 
Thursday morning, the Berkshire Woolen 
Company on Friday morning, and the Gen 
Company on Thursday and 
Friday afternoons. 

Ihe complete paper-making process of 
turning rags into paper will be observed 
in the Crane Mills. Crane is one of the 
very few companies producing all-rag con 
tent paper. Although the production of 
United States currency which is made ex- 
clusively by Crane & Company cannot be 
seen. visitors will observe similar processes 
making either stationery or bond paper. The 
company museum also will be open. 

fhe trip to the General Electric plant, 
which produces small cut-outs to the largest 
power transformers, will feature inspection 
of the High-Voltage Laboratory where the 
world’s largest man-made lightning stroke 
has been exploded, the Sound Laboratory 
including the first anechoic chamber for the 
measurement of sound in giant electrical 
apparatus, and the latest giant computer 


eral Electric 


VISITORS to the 
North Eastern Dis- 
trict Meeting will 
have the opportunity 
to see the recently 
installed I1BM-705 
Electronic Data Proc- 
essing Machine op- 
eroting at the Gen- 
eral Electric Com- 
pany's power trans- 
former department. 


Institute Activities 


which helps in the designing of power trans- 
formers. 


Committee 


The members of the 1957 North Eastern 
District Meeting Committee are: J. O. 
Sweeny, general chairman; J. C. Russ, vice- 
chairman and Secretary; H. S. Hubbard, 
adviser; W. A. McMorris, chairman—meet- 
ings and papers; Bb. N. Bowers, chairman— 
registration and reservations; J. C. Church, 
chairman—student mecting: F. H. Judkins, 
chairman—finance; W. A. Williams, chair 
man—ladies’ arrangements; R. M. Butler, 
publicity; W. J. Degnan, chair 
man-—inspection trips and transportation; 
W. F. Dripps, chairman—meeting room ar 
rangements; S. B. Howard. chairman—dinner 
dance; 8. C. Leonard, chairman—smorgas 
bord; W. G. Deuring, chairman—exhibits; 
B. A. Cogbill, treasurer and budget chair 
man. 


chairman 


The tentative technical program for the 
meeting follows. 


Wednesday, May | 
9:30 a.m. Transformers 


DP.* The Application of Transformers with 
the Insulation Level Reduced Two Classes, 
J. M. Clayton, Westinghouse Electric Corpora 
flon 


DP.* The Effect of Oil Preservation Methods 
on the Dielectric Strength of Oil. R. B. Kauf 
man, J. L. Pierce, E. R. Uhlig, R. J. Ringlee, 
General Electric Company 


DP.* A Way to Get Low Sound Levels in Large 
Power Transformers—Preassembled Enclosures. 
M. W. Schultz, W. J. McNutt, General Electric 
Company 


DP57-530. Orthomagnetic Current Transformer 
for Laboratory and Pactory Testing. kn 
Marks, G. Camilli, General Electric Company 


9:30 a.m. Instrumentation 


DP.* A New Impulse Generator for Cable Test- 
ing. P. H. Ware, M. J. Koulopoulos, Simplex 
Wire and Cable Company 


56-899. Precise Determination of the Watthour. 
L. E. Janetos, J. J. Hall, General Electric Com 
pany 


DP57-556. Instrumentation for Nuclear Power 
Plants. R. C. Faught, Jr., General Electric 
Company 


57-407. Solid-State Neutron-Flux Measuring 
System. T. S. Gray, W. M. Grim, Jr., F. § 
Replogle, R. H. Spencer, Massachusetts Institute 
of Technology 


DP57-566. Speed Measurement Recorders for 
Precision Mill Drives. D. R. Hyer, General 
Electric Company 


9:30 a.m. Industrial Electronics and Controls 


DP.* The Economic and Technical Aspects of 
Industrial Electronics. Dr. E. D. Cook, General 
Electric Company 


DP.* A Self-Balancing Core-Loss Bridge. A. 
HH. Foley, General Electric Company 


DP57-568. Feedback Control Principles for In 
dustrial Drives. C. G. Helmick, Westinghouse 
Electric Corporation 


DP57-578. Servo Control System for a Large 
Optical Tracking Instrument. Alorfon Mehr, 
Perkin-Elmer Corporation 


12:00 Noon Welcoming Luncheon 


Guest Speaker: H. J. Cadwell, president Western 
Massachusetts Electric Company 


*District papers will not be printed by the In 
titute; however, they may be available at the 
meeting at the discretion of the author 
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2:00 p.m. Transmission and Distribution 


DP57-531. 12.47 Kv Distribution in Southern 
New England. P. §. Shelton, Narragansett Elec 
tric Company 


DP57-532. The French 380-Kyv System Measure- 
ment of Corona Losses on Transmission Lines 
under Normal Operating Conditions. F. M. 
Cahen, J. M. Carteron, Electricite de France, 
Paris, France 


DP57-533. Some Aspects of Surface Voltage 
Gradient on Power Transmission Lines. H. B 
Dwight, Massachusetts Institute of ‘Technology 


DP57-548. An Approximate Transient Solution 
of the Tapered Transmission Line. L. O. Bart 
hold, General Electric Company 


2:00 p.m. Instrumentation 


DP57-582. Electrical Interfacial Tensiometer 
E. H. Povey, Doble Engineering Company 


DP57-534. A Fast Null-Balance Electronic Re- 
corder,. W. McAdam. C.E Miller, J H. Moore, 
Leeds and Northrup Company 


DP.* Hushed Transistor Amplifier. WV kK 
Volkers, Millivac Instrument Corporation 


DP.* A New Approach to Audio Frequency 
Impedance Measurement. H. W. Lamson, 1. G 
Easton, General Radio Company 


2:00 p.m. Lightning Protective Devices 


DP.* Location of Modern Arrester for Trans 
former Protection. J. K. Delson, A. J. Schultz, 
General Electric Company 


DP.* Lightning Protective Requirements ia 
Extra High Voltage Stations. A. R. Hileman, 
Westinghouse Electric Corporation 


DP57-394. The New Thyrite Magnevalve Dis- 
tribution Arrester,. 7 J. Carpenter, E. A 
Evans, G. E. Desauiniers, E. C. Sakshaug, Gen 
eral Electric Company 


DP.* Expanding System Requirements Indi- 
cate Need for More Severe Arrester Tests. G. } 
Lincks, General Electric Company 


Thursday, May 2 


9:30 a.m. Transmission and Distribution 


DP.* 1956 Lightning Field Investigation on the 
OVEC 345 Ky System WS. Price, R. H. Schlo 
mann, American Gas & Electric Service Corpora 
tion 


DP.* Field Studies of the Surge Response of a 
345 Kv Transmission Tower and Ground Wire. 
G. D. Breuer, General Electric Company; IV. § 
Price, R. H. Schlomann, American Gas & Elec 
tric Service Corporation; A. J. Schultz, General 
Electric Company 


DP.* Lightning Performance of 138 Kv Twin 
Circuit Transmission Lines of Commonwealth 
Edison Company—Operating Experience and 
Field Studies. R. Caswell, Commonwealth Edi 
son Company; J. 8. Johnson, General Electric 
Company; E. Koncel, Commonwealth Edison 
Company; N. R. Schultz, General Electric Com 
pany 


DP.* Analytical Studies on Lightning Phe 
nomena Involving Towers, Insulator Strings 
and Transmission Lines. /. B. Johnson, A. J 
Schultz, General Electric Company 


DP.* Suspension Insulator Flashovers under 
High Impulse Voltages. Bruce Kingsbury, Gen 
eral Electric Company 


9:30 a.m. Communication and Electronics 


DP.* Propagation of Radio Waves via the 
Troposphere over Distances Far Beyond the 
Horizon. J. | Roche, Lincoln Laboratory, 
Massachusetts Institute of ‘Technology. ; 


DP57-574. Current Trend in High Frequency 
Transistors. Dr. Kurt Lehovec R. Zuleeg, 
Sprague Electric Company 


DP57-536. Low-Level DC-AC Conversion. E. 
Keonjian, J]. D. Schmidt, General Electric Com 
pany 
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Future AIEE Meetings 


Southern District Meeting* 
Hotel Heidelberg, Jackson, Miss 
April 3-5, 1957 


Rubber and Plastics Conference* 
Mav flower Hotel, 

Akron, Ohio 

April 8-9, 1957 


AIEE-AWS Electric Welding Confer- 
ence* 

Convention Hall, 

Philadelphia, Pa 

April 8-12, 1957 


Great Lakes District Mecting* 
Hotel Fort Des Moines, 

Des Moines, lowa 

April 15-17, 1957 


ATEE-IRE Solid State Dielectric and 
Magnetic Devices Conference* 
Catholic University, 

Washington, D.C 

April 22-23, 1957 


Electric Heating Conference* 
Commodore Perry Hotel, 
roledo, Ohio 

April 23-24, 1957 


North Eastern District Meeting* 
Wendell-Sherwood Hotel, 
Pittsfield, Mass. 

May 1-3, 1957 


AIEE-IRE-RETMA-WCEMA Elec- 
tronic Components Conference* 
Morrison Hotel, Chicago, Ill 

May 1-3, 1957 


East Central-Middle Eastern District 
Meeting* 

Biltmore Hotel, Dayton, Ohio 

May 7-9, 1957 


Aircraft Electrical Equipment Con 
ference* 

Dayton, Ohio 

May 7-9, 1957 


Domestic Appliances Conference* 
Detroit, Mich 
May 20-21, 1957 


American Power Conference* 
Sherman Hotel, Chicago, ll 
May 27-29, 1957 


AIEE-ISA-IAS National Telemetering 
Conference* 

Cortez Hotel, El Paso, Tex 

May 27-29, 1957 


Rectifiers in Industry Conference* 
Morrison Hotel, Chicago, Il 
June 4-5, 1957 


Summer General Meeting 
Sheraton-Mount Royal Hotel 
Montreal, Que., Canada 

June 24-28, 1957 

(Final date for +17 P—closed, {CP 
Syn—A pril 9, CPMs—A pril 19) 


Pacific General Meeting 

Pasco, Wash. 

August 28-30, 1957 

(Final date for +TP—May 28, {CP 
Syn—June 14, CPMs—June 24) 


AIEE-IRE Magnetic Amplifiers Con 
ference 

Penn-Sheraton Hotel, 

Pittsburgh, Pa 

September 4-6, 1957 

(Final date for +TP—jJune 4, [OP 
Syn.—June 19, CPMs—June 28) 


Petroleum Conference 
Philadelphia, Pa 

September 9-11, 1957 

(Final date for +17 P—June 10, {CP 
Syn.—June 25, CPMs—July 5) 


AIEE-IRE Industrial Electronics Con 
ference 

Morrison Hotel, Chicago, Il. 
September 24-25, 1957 

Final date for +TP—June 24, {CP 
Syn.—July 10, CPMs—July 19) 


ATEE-IRE-RETMA-SMPTE Nationa! 
Electronics Conference 

Hotel Sherman, Chicago, Ill 

October 7-9, 1957 

(Final date for +7P—July 7, {CP 
Syn.—July 22, CPMs—Aug. 1) 


Fall General Meeting 

Chicago, Hl. 

October 7-11, 1957 

(Final date for ¢TP—June 7, {CP 
Syn.—July 24, CPMs—Aug. 2) 


Reliability and Quality Control in 
Electronics Conference 

Silver Spring, Md 

October 10, 1957 

(Final date for ¢+TP—July 10, {CP 
Syn.—July 25, CPMs—Aug. 2) 


Machine Tool Conference 

Hotel Schroeder, 

Milwaukee, Wis 

November 4-6, 1957 

(Final date for +TP Aug 5, tCcP 
Syn.—Aug. 20, CPMs—Aug. 30) 


AIEE-IRE-ACM Eastern Joint Com 
puter Conference 

Park Sheraton Hotel 

Washington, D.C 

December 8-11, 1957 

(Final date for +7 P—Sept. 9, {CP 
Syn.—Sept. 24, CPMs—Oct. 4) 


Winter General Meeting 

Hotel Statler, 

New York, N. Y 

February 2-7, 1958 

Final date for +TP—Nov., 1, {CP 
Syn.—Nov. 15, CPMs—Nov. 25) 


South West District Meeting 

Tulsa, Okla 

March 31-April 2, 1958 

Final date for +1 P—Dec, 31, SDP 
Syn.—Jan. 15, DPMs-—Jan. 24) 


*Final date for submitting papers —closed 

+TP Transactions Paper 

tCP Syn.—Conlerence Synopsis 

CPMs Conference Manuscript 

(The CP Syn. date ie 10 days before 
CPMe date) 

SDP Syn.—-District Synopsis 

DPMs— District Manuscipt 

(The DP Syn. date ie 10 days before the 
DPMs date) 
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DP.* Review of Potential Applications of 
Semiconductor Devices in Television Receivers, 


W. F. Palmer, G. Schiess, Sylvania Electric Prod- 
ucts, Ine 


DP.* Transistor Driven Magnetic Counters. 
H. N. Putschi, General Electric Company 


4:30 a.m. Electric Heating and Air-Condi- 
tioning 


DP.* Application of Electrical Equipment to 
Railway Mobile Preezers. W. H. Kuklinshi, 
Carrier Corporation; D. B Seymour, Westing- 
house Electric Corporation 


DP.* Heat Pumps: 
and Industrial, P. F. 
Company 


Residential, Commercial, 
O'Neil, General Electric 


DP.* Compound Air Source Heat-Pump. H. 
E. Taylor, P. L. Sackett, Borg-Warner Corpora- 
fon 

DP.* Heat Loses and Heat Gains in Electri- 


cally Heated Homes. J. B. C. Thomas, Hart- 
ford Electric Light Company; D. W. Rosebrugh, 
P. P. Diubay, Connecticut Light and Power 
Company 


00 pam. Transmission and Distribution 


16-733. A New Approach to the Calculation 
of the Lightning Performance of Transmission 


Lines. ©. F, Wagner, Westinghouse Electric 
Corporation 


DP.* Calculation of Transmission Line Light. 
ning Voltages by Field Concepts. R. Lundholm, 
Goteborg, Sweden; R. B. Finn, Jr., W. 8. Price, 
American Gas and Electric Service Corporation 


DP.* An Hypothesis Concerning Lightning 
Phenomena and Transmission Line Flashover. 


1. B. Johnson, A. J. Schultz, General Electric 
Company 


DP.” Factors Affecting the Lightning Perform. 
ance of Transmission Lines, J. H. Hagenguth, 
I. G. Anderson, General Electric Company 


2:00 p.m. Survey of Computers and Their 
Application 


DP.* A Survey of Engineering Applications of 
Digital Computers. R. Habermann, General 
Electric Company 


DP57-562. Progress in Computing. £.  L. 
Harder, Westinghouse Electric Corporation 


57-538. Analog and Digital Computers in the 
French Electric Power Production, T ransmission, 
and Distribution Industry, J. M. Carteron, 
F. M. Cahen, Electricite de France 


DP.* Application 
Systems, Ml. E 


many 


of Computers to Business 
Salverson, General Electric Com 


4:00 p.m. Electric Heating and Air Condi 
ditioning 


pr.* 


Home Heating with Imbedded Wires. 
KR. C, Cressman, General Electric Company 
DP.* Electric Space Heating and Cooling by 


Storage of Heated or Chilled Water. J. M. 


Furnbull, G. C. Jamison, Western Massachu- 
vetts Electric Company 


DP57-546. Operating Costs of an Electrically 
Heated School, R. L. Boyd, Electromode Di- 
vision, Commercial Controls Corporation 


DP57-559. Heat-Pump and Heating-Cables In- 
stalled in the Same Residence for Data Pur- 
poses, ©. W. Jones, E. BE. Linden, The Narra 
ransett Electric Company 


Friday, May 3 

9:50 a.m, Student Prize Papers 

9:30 a.m. Power Generation 

DP.“ Application of Relays to Turbine Gene- 


rators. B. L. Lloyd, Westinghouse Electric Cor 
poration 


DP.* Steam Turbine Generators with Liquid 
Cooled Stators. R. C. Buell, General Electric 
Company 
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DP.* Gas Turbine—An Economic Method of 
Firming Generation, W. H. Ferguson, West- 
inghouse Electric Corporation 

DP.* Application of Gas Turbines for Peak 


Loads. H. A. Carlson, J. F. Hill, W. D. Marsh, 
General Electric Company 


9:30 a.m. Programming and _ Engineering 
Applications of Digital Computers 


DP57-540. An Application of a Digital Com- 
puter to Electric Power Distribution Systems 
Economics. R. C. Ender, General Electric Co. 


DP.* Automatic Programming. Miss S. G. 
Fleming, General Electric Company 


DP.* Three Years Operating Experience with 
the Pittsfield Card Programmed Calculator, 
H. J. Mason, 8S. B. Williams, General Electric 
Company 


2:00 p.m. Nuclear Power Generation 


DP.* Boiling Water Reactor Plants for Power 
Generation. D. B. Henderson, General Electric 
Company 


DP.* Yankee Atomic Electric Plant. G. A. 
Read, Yankee Atomic Electric Compar 
Creagan, Westinghouse Electric Cor 
W. C. Woodman, Stone and Webster Engincer- 
ing Corporation 


DP.* Effect of Nuclear Power on Future Power 
Systems. A. G. Mellor, General Electric Co, 








2:00 p.m. Design and Operation of Digital 
Computers 


57-542. Design of Long Passive Oscilloscope 
Probes to Simplify Maintenance of Large Digital 
Computers. W. F. Santelmann, A. J. Hingston, 
Lincoln Laboratory, Massachusetts Institute of 
Technology 


DP57-543. A Short-Access Time Memory Using 
Two Cores per Bit. R. L. Best, Lincoln Labo- 
ratory, Massachusetts Institute of Technology 


DP57-544. Digital Computer Display Systems. 


B. M. Gurley, Lincoln Laboratory, Massachusetts 
Institute of Technology 


2:00 p.m. Dielectrics 


DP.* Prebreakdown Currents in Gasses in Uni- 
form Fields. Prof. L. H. Fisher, New York Uni 
versity 


DP57-545. A System of Dielectrics. C. H. Spa 


derna, Norton Company 


DP.* A Comparison of Today’s Rubber and 
Rubber-Like Cable Insulation and Jackets. J. 
K. Andrews, Collyer Insulated Wire Company 


DP.* Corona Measurements. W. T. 
General Electric Company 


Starr, 


DP.* Re-ignition of Short Arcs at High Pres- 
sures. Prof. L. P. Winsor, Rensselaer Polytech 
nic Institute 


95 Technical Sessions Held 
During 1957 Winter General Meeting 


THE AIEE Winter General Meeting was 
held in New York, N.Y., January 21-25, 
1957, at the Statler and Sheraton-McAlpin 
Hotels, the former being the headquarters 
as usual. Although the total attendance of 
4,971 did not equal that of 1956, the num- 
ber of members and guests exceeded the 
attendance of the year before, the diller- 
ence being caused by a drop in student 
registration due to midyear examinations. 

Iwo scientific events of interest to the 
electrical engineering world were observed: 
the 50th anniversary of Dr. Lee de Forrest's 
triode vacuum tube and the completion of 
the transatlantic telephone cable last fall. 

There were 95 technical sessions and he 
cause of the wide variety of the subjects 
members had little difficulty in 
finding something of interest every morn- 
ing and afternoon. 

On the social side, there was the Sunday 
afternoon get-acquainted tea, which has 
now become a regular Winter Meeting fea- 
ture; the Eta Kappa Nu Recognition Award 
Dinner held on Monday evening; and the 
smoker and dinner dance which were en- 
joyed as usual. There was a full program 
of events for the ladies and numerous in- 
teresting inspection trips. 

Starting on Sunday afternoon, the In- 
stitute’s committees held meetings from 
early to late in both hotels and in the 
Engineering Building. Many Institute mem- 
bers do not seem to realize that it is these 
meetings that result in the interesting 
technical sessions and the advance of the 
art as well as the expediting of the Insti- 
tute’s business. Due credit should be given 
to these hard-working committee members. 


covered, 


General Session 


The General Session on Monday after- 
noon was opened by the Winter General 
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Meeting Chairman, D. M. Quick, who in- 
troduced AIEE President M. §. Coover. In 
his address, President Coover stressed the 
need for more guidance in the initial edu- 
cation of the individual (Electrical Engi- 
neering, pp. 177-78, March 1957). 

Prize awards for papers in three Tech- 
nical Divisions of the Institute were pre- 
sented by B. G. A. Skrotzki, chairman, 
AIEE Committee on Prize Awards. Insti 
tute prizes were awarded as follows: 


Communication Division. First prize to 
L. S. Schwartz, Hazeltine Electronics Cor- 
poration, Little Neck, N. Y., for “Principles 
of Noise Reduction in Communication 
Channels”; second prize to L. A. Weber, 
Bell Telephone Laboratories, New York, 
N. Y., for “Influence of Noise on Telephone 
Signaling Circuit Performance.” 


Power Division. First prize to L. O. Barth 
old, I. B. Johnson, and A. J. Schultz, Gen- 
eral Electric Company, Schenectady, N. Y., 
for “Switching Surges and Arrester Per- 
formance on High Voltage Stations”; sec- 
ond prize to J. S. Tompkins, Aluminum 
Company of America, Pittsburgh, Pa., L. 1. 
Merrill, Stevens Institute of Technology, 
Hoboken, N. J., and B. L. Jones, Kansas 
City, Mo., for “Quantitative Relationships 
in Conductor Vibration Damping.” 

Science and Electronics Division, First prize 
to W. T. Dubic, Westinghouse Electric Cor 
poration, Boston, Mass., C. L. Moore, West- 
inghouse, Sharon, Pa., and P. A. Zaphyr, 
Westinghouse, East Pittsburgh, Pa., for 
“Application of a Digital Computer to the 
Design of Power Transformers to Specifica- 
tions”; second prize to A. S. Hoagland, 
University of California, Berkeley, Calif., 
for “Magnetic Data Recording Theory.” 
Student First prize to W. B. 
Bridges, Calif., University of 


Prizes. 
Palo Alto, 


ELECTRICAL ENGINEERING 





MEETING 


ALIEE Winter 


MEMBERS REGISTER (top picture) for the AIEE 
Meeting held at the Hotel Statler, New York, N. Y., January 21-25. 
Below left: During the general session, AIEE President M. S. Coover (left) 
presents second prize for a student paper to G. D. Green (center) and 


California, for “A Pulse Generator Using 
Nonlinear Magnetic Cores”; second prize 
to G. D. Green, Meeker, Colo., and L. M. 
Hill, Boulder, Colo., both of the University 
of Colorado for “An _ Electromechanical 
lic Tac Toe Machine.” 


A highlight of the General Session was 
the presentation of the Thomas A. Edison 
Medal to C. A. Adams, past president of 
the Institute, 1918-19. The presentation 
was reported in Electrical Engineering, 
March 1957, pages 224-28. 

The report of the Nominating Commit- 
tee was given by W. R. Brownlee, chair- 
man. Nominees are listed on page 243 of 
the March 1957 issue of Electrical Engi- 
neering. 

The keynote address, “Three-Dimen 
sional Engineers,” was presented by F. R. 
Kappel, president of the American Tele 
phone and Telegraph Company. The text 
of this address is given on pages 267-70 of 
this issue. 


Technical Sessions 


Nucleonics. J]. G. Hutton presided at a 
Monday morning session sponsored by the 
Committee on Nucleonics. Jack Warren of 
Singmaster & Breyer discussed the applica- 
tions of mechanical rectifiers to cyclotrons. 
It was stated that the mechanical rectifier, 
after 8 months of operation, is showing it 
self to be a reliable and efficient power 
supply for a cyclotron magnet. Automatic 
current control has been obtained to a fine 
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degree. The inherent dangers, due to the 
high stored energy in the conductance of 
the magnet, have been surmounted. 

Other papers covered the dynamics and 
control of nuclear power plants, analog 
computer study of the transient perforin- 
ance of a dual-cycle boiling-water nuclear 
power plant, and bias systems for resonant 
transformer million-volt electron-beam 
generators. 


Domestic and Commercial 
his session, with H. F. 
included an interesting paper on the “Load 
and Economic Aspects of the Residential 
Heat Pump on Electric Utility Systems,” by 
C., W. Bary of the Philadelphia Electric 
Company. Basic physical and economic fac 
tors that must be evaluated before the “all 
electric 
cussed. The different type of load, both in 
its magnitude as well as in its characteris- 
tics, requires of the utility 
methods, and new 


Applications. 
Hoebel presiding, 


home” becomes a reality were <lis- 


business new 
approaches, new con- 
cepts to make it economically feasible. The 
load aml economic aspects of the heat pump 
can be based on facts, The author presents 
these facts and aflords the reader the op 
portunity to exercise his own judgment in 
the economic evaluation of this new ap- 
plication in the use of electricity. 

Other papers read were “Motor-operated 
Switch for Space Heating Control,” by J. C. 
Beckett, and “Single-Phase versus Three- 
Phase Service for Residential Air 
tioning,” by A. S. Anderson and C. Hutch- 
inson. 


Condi- 
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HIGHLIGHTS 


General Meeting 


Courtesy Koss Photos 


L. M. Hill (right), both of the University of Colorado. Below, right: Presi- 
dent Coover (left), R. C. Sogge (center), and K. M. Swezey (right) hold a 
painting of Nikola Tesla's birthplace presented to the Institute by Yugo- 
slavia at the Tesla Centennial held there in the spring of 1956 


Indicating and Integrating Instruments 
This session on Tuesday morning was spon 
sored by the Indicating and Integrating In 
struments Committee with F, K. Harris pre 
siding. The paper “Phase Angle Measure 
ment in the Audio Range,” by David Alper 
of the Bendix Aviation Corporation, pro 
voked lively discussion. The author pointed 
out the growing need of the armed services 
and industry for highly phase 
angle measuring instruments over the 
range of a full attempt was 


accurate 


period, An 
made at an all inclusive specification for a 
precise and accurate phase angle measuring 
instrument, This embraces the factors of 
input impedance, accuracy and resolution, 
range of phase angle measurement, permis 
sible wide range of input voltage for both 
reference signal input and the signal of 
unknown phase angle, insensitivity to the 
under 


frequencies at 


of distortion of 
often 


presence signals 


test, and most used 
critical 


are made 


which phase angle measurements 

Other papers were “An Inductronic Dou 
ble Bridge,” by J. H. Miller, and “The 
Clamp-Type Alternating-Current Micro 
ammeter,” by G. F. Montgomery and ¢ 


Stansbury. 


Rotating Machinery. At a Tuesday morn 
ing session sponsored by the Committee on 
Rotating Machinery, two papers were given 
on the subject of d-c machine commuta- 
tion. The first, by J. R. M. Alyer and D. T. 
Bewley of the General Electric Company, 
presents an analytical method of determin 
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ing bar-to-bar voltage as a function of time 
during commutation. The results of the 
method are applied to several large d-c 
machines and compared with oscillograph 
data. The second paper, by S. J. Roumanis 
of General Electric, discusses the analysis 
of divergence in 
tics. The 
presented 


commutator characteris 
method of divergence analysis 
that this divergence 
may be correlated with brush contact drop 
characteristics. 


indicates 


The session closed with a paper by E. 1 
Shobeit IL of the Stackpole Carbon Com 
pany on carbon brush friction and chatter 
Safely. A highlight of the Tuesday after 
noon session on safety was a discussion of 
the field treatment of electric shock cases, 
as presented in a paper by W. B. Kouwen 
hoven and W. R. Milnor of Johns Hopkins 
University. (Llectrical Engineering, March 
1957, pp. 220-22). Research has shown that 
many fatalities are caused by ven 
tricular fibrillation of the heart. Prompt 
application of relatively high electric cur 
rent through the heart can, in many cases, 
alleviate this condition, thus reducing the 
incidence of fatalities. A film showing elec 
trocardiograms of animals demonstrated 
the effectiveness of this treatment. The film 
was narrated by Dr. R. W. Chestnut of 
Johns Hopkins 

Other papers included “A Branch-Circuit 
Wiring System Used at the National Bu 
of Standards,” by R. L. Lloyd, and 
“Lead-Acid Storage Batteries for Emergency 
Lighting and Power” by E. A. Hoxie of the 
Electric Storage Battery Company 


shock 


Education in Electronics. The theme of 
this session was the optimum utilization of 
ivailable need for a 
standardized program to increase the num 
ber of engineers available to industry. The 
discussion centered on the topic: techni 
cians can be trained to work as junior en 
gineers. FE. Walker of Pennsylvania State 
University pointed out that technical aides 
can be used to advantage much more 
widely than they are now being used. It 
is estimated, he said, that 50 to 75% of the 


work 


manpower and the 


being done in the engineering de 
partments of manufacturing plants in this 
country can be done as well, if not better, 
by engineering 
tential 


technicians. Since the po- 
of good technician mate 
rial is four times as great as the potential 


reservoir of engineers based on LQ, ratings, 


reservot 


the ratio of technician graduates to engi- 
neering graduates should reflect this fact. 
At present, however, twice as many engi 
neers are graduated as technicians, This 
situation must be reversed not by lower 
ing the number of engineers but by in- 
creasing the number of technicians, 

K. O. Werwath of the Milwaukee School 
of Engineering pointed out the total num- 
ber of technicians being graduated by tech- 
schools today is not a substan- 


nical even 


tial fraction of the total need 


rhis 
was spon- 


Production and Application of Light 
Wednesday 
sored by the Production and Application 
of Light Committee with D. Rowten pre- 
siding. The paper by J. H. Campbell and 
Q. D. Dobras, “Development and Applica 
tion of High Frequency Fluorescent Light 
ing,” approached the question of the prac- 


session on morning 
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ticability of high frequency light from the 
technical and economic point of view, Eco- 
nomics aside, technological advances have 
placed high frequency lighting into the 
present as well as the future. One of the 
more important developments is the de- 
sign of circuits and ballasts to operate the 
high current lamps. In all phases of light- 
ing, the trend is toward higher lighting 
levels with increasing use of high wattage 
fluorescent lamps. Today the 96-inch power- 
groove lamp operates at 200 watts. The 
future may find lamps of even higher wat 
tage. 

Other papers read at the session were 
“B40-Cycle Fluorescent Lighting,” by R. H. 
Burnham, and “High Frequency Power and 
Distribution,” by V. C, Geckler 


Recording and Controlling Instruments 
One of the interesting papers presented at 
the Wednesday morning session on tecord- 
ing and controlling instruments was “The 
Btu Computer—An Advanced Data System 
for Industry” by F. W. Hannula, The Fox- 
boro Company. The Btu computer is an 
instrumentation system which measures the 
rate at which cooling fluid gains heat, and 
integrates this rate with respect to time. 

Among the other papers presented were 
one on improved direct-acting electrical re- 
cording instruments by E. W. Clark and 
H. E. Albright of the General Electric 
Company, and one on the dynamics of elec- 
tronic self-balancing systems by G. R. Ja- 
cob of the Minneapolis-Honeywell Regula- 
tor Company. 


Wire Communications. J. R. Hyneman pre 
sided at a Wednesday afternoon session 
sponsored by the Wire Communications 
Systems Committee. Among the papers pre- 
sented were “A Transistorized Repeater for 


45 BN Carrier” by R. H. Fish and V. 
Babin of the Lenkurt Electric Company 
and “A Miniature Negative Impedance 


Voice Repeater Employing Transistors” by 
4. S. Howell of the Stromberg-Carlson Com- 
pany 

G. L. Chilberg of the American Tele 
phone and Telegraph Company discussed 
buried cable telephone distribution  sys- 
tems. Trials are presently in progress in 
most of the states to determine the feasi- 
bility of the new methods and materials 
recently developed. Mr. Chilberg stated 
that there is every indication that in the 
near future it may be possible to provide 
buried systems at negligible, if any, addi- 
tional cost, provided conditions are favor- 
able for a buried plant. 


Education. Papers read at this session con- 
cerned the need for adapting engineering 
curricula in schools to meet the impact of 
developments that have from a 
world war and a decade of peace 
with its flourishing programs of sponsored 
research. W. A. Lynch of the 
Institute presented a provocative paper on 
“An Electrical Engineering Curriculum 
with a Systems Philosophy.” Because it is 
virtually impossible to keep abreast of the 
technology of electrical engineering, many 
educators are compelled, the author be- 
lieves, to teach fundamentals of the basic 
sciences and the engineering sciences inas 
much as these sciences do not change ex- 
cept in depth and emphasis. This approach 


resulted 
uneasy 


Polvtechiuic 
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should produce in graduates those qualities 
that are truly essential--a broad scientific 
background and the ability to think cre 
atively. 

Other papers on this theme were “A 
Philosophy for Electrical Engineering Edu 
cation” by J. S. Johnson, and “The Dimen 
sions of an Electrical Engineering Educa- 
tion” by F. C. Lindvall and G. D. McCann 


Research. The need for research in over- 
head transmission of power and related 
problems was emphasized in a paper en 
titled “Research Needed on Transmission 
Limitations” by F. E. Sanford of Common 
wealth Associates, Inc. The rate of growth 
of power loads in the United States points 
to an increase within the next 15 years of 
generating capability requirements two to 
three times the present annual additions. 
Total plant capacity is expected to double 
in 10 years and triple within 15 years. 
Transmissions at 138 kv is the backbone 
for bulk transfer of power in the United 
States today. This is related to the unit 
design of the turbine-generator and trans- 
former installation of approximately 50,000 
kw per circuit, but with predicted 300,000 
kw generators within 10 years, transmis 
sion circuits at 230 kv or 345 kv will be 
needed to balance with the unit sizes in 
general or average use and voltages above 
400 kv will be needed by many of the 
larger systems for economical bulk power 
supply. Related problems of rights-of-way 
for transmission line construction, and 
water in vast quantities for cooling and 
condensing purposes also were emphasized. 


System Engineering and Power Generation. 
At a Thursday morning session sponsored 
by the Committees on System Engineering 
and Power Generation, Clark Nicholas pre- 
sided. A paper by D. H. Cameron and 
E. L. Mueller of the Kansas City Power 
and Light Company discussed some of the 
economic aspects of the General Electric 
Company automatic fuel-dispatching sys 
tem at Kansas City Power and Light. The 
paper describes a method used for evalu 
ating the potential benefits available to an 
electric utility through the application of 
incremental loading of generating units, 
and compares that potential with those ac 
tually realized by such loadings. 

Other papers presented at the session in 
cluded “Effect of Speed Governor Dead 
Band on Tie-Line Power and Frequency 
Control Performance” by C. Concordia and 
L. K. Kirchmayer, General Electric Com- 
pany, and E. A. Szymanski, Wayne Univer 
sity, and “Automatic Economic Dispatch 
ing and Load Control—Ohio Edison Sys 
tem” by R. H. Travers, Ohio Edison Com 
pany 
Satellite Communications and _ Satellite 
Telemetering. Two sessions of great interest 
were devoted to the electrical aspects of 
Project Vanguard—the name given to the 
first artificial satellite which is to be 
launched sometime later this year. As the 
six papers were presented by Naval Re 
search Laboratory engineers who designed 
and worked on the various components, the 
data contained in them was up to the min 
ute (Electrical Engineering, January 1957, 
pp. 103-05). 


The paper given by Dr. H. Friedman, 
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“Scientific Instrumentation in IGY Satel 
lites,” was a broad description of some of 
the questions which scientists hope will be 
answered. How many meteors will strike 
the satellite in a given period? What is the 
intensity of the hydrogen Lyman alpha 
line during solar flares? How intense are 
the X rays emitted by the sun during such 
periods? What is the geographical and 
temporal distribution of cosmic rays? What 
are the variations in the magnetic field 
around the earth? 

The means of gathering the information 
which it is hoped will answer some of 
these questions and the apparatus to be 
used were the subjects covered in the 
other papers of the sessions. 

A related paper was given by J. T. Men- 
gel entitled “Radio Tracking the Earth 
Satellite.” A “fence” of stations equipped 
to receive radio signals from the satellite 
will stretch from the United States through 
Central America down as far south as 
Santiago, Chile. By means of the 108-mc 
signals broadcast from the satellite and 
their reception at the several receiving 
stations, the speed and direction of the 20 
inch sphere can be determined and an 
orbit plotted. This orbit is expected to be 
somewhere 200 to 1,500 miles above the 
earth. 

Whitney Matthews in his paper, “Tele 
metering in Earth Satellites,” described 
the equipment and methods of transmit 
ting the information gathered by the satel 
lite’s instruments back to the earth. The 
108-mc signals wil! be amplitude-modula- 
ted and provide 48 information channels 
consisting of 16 high-frequency bursts and 
32 time-interval channels. 


Industrial Control. A Thursday morning 
session on industrial control featured four 
papers on static control systems. The first, 


by J. C. McMahon and B. P. Chausse ot 
the General Electric Company, describes 
static switching systems for industrial ap 
plications. The second paper, by H. D. 
Stuart, Westinghouse Electric Corporation, 
and T. J. Becker, Michigan Drill Head 
Company, discusses the static digital con 
trol of a 6-way milling and drilling tool. 
The third paper, “Static Control in Auto- 
matic Warehousing,” was by L. L. Bosch 
and A. J. Fanthorp of Rosch & LaTour, 
and J. W. Stuart of Westinghouse. The 
final paper of the session was “Cyraxk Com- 
puting Circuits” by |. J. McNeill of West 
inghouse. The chief advantage of the cy 
PAK digital static control system is its re- 
liability: the chief disadvantage, its rela 
tively low speed. The addition, subtraction, 
and totalizing operations of the system are 
discussed in this paper. 


Transatlantic Telephone Cable. A dramatic 
demonstration of the role and efficiency of 
the new transatlantic 
tem connecting London, England, to New 
York, N.Y., and London to Montreal, Que., 
Canada, took place Thursday afternoon at 
a joint meeting of the AIEE in New York, 
the Institution of Electrical Engineers 
(IEE) in London, and the Engineering In- 
stitute of Canada (EIC) in Montreal. The 
presiding officers were the presidents of 
the three socicties—M. S. Coover, AIEE; 
Sir Gordon Radley, LEE; and V. McKillop 
EIC. 

The system 


telephone cable sys 


serves as a link in wire 
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DURING the Winter Meeting session on the earth satellite, Or. Herbert Friedman (center) of the 


Naval Research Laboratory d 





trates Lyman alpha measurement meter, J. T. Menge! (left) 


also of the Naval Laboratory, is in charge of radio tracking for the satellite. Whitney Matthews 
(right) is in charge of earth satellite scientific telemetering development at the Naval Research 


Laboratory. 


circuits 10,000 miles long connecting 
telephone instruments supplied by 
ous administrations and used by peoples 
of many nations. The essential new con- 
necting links of the system were built un- 
der an agreement between the joint own- 
ers—American Telephone & Telegraph Co., 
British Post Office, and the Canadian Tele- 
communication Corporation. 

Prominent engineers and scientists took 
part in the ceremonies heard simultane 
ously in the three cities. The transatlantic 
system provides 29 telephone circuits he 
tween London and New York, six tele 
phone circuits between London and Mon 
teal, and a single circuit split between 
London-New York and London-Montreal 
There are also 25 telephone circuits avail- 
able for local service between Newfound- 
land and the mainland of Canada. 

A feature of the meeting was a demon 
stration of the high fidelity characteristics 
of the system: a recording originating in 


Vatl- 


GRAND BALLROOM 
of the Hotel Statler, 
New York, WN. Y., 
during the Transat- 
lantic Telephone Ses- 
sion of the Winter 
General Meeting. 
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New York compared very favorably with 
the same recording originating in London 


Feedback Control Systems. A Friday morn 
ing session on feedback systems 
opened with a paper “A Study of the 
Transfer Function of Contact-Modulated 
Amplifiers” by F. H. Krantz, Burroughs 
Corporation, and O. M, Salati and R. § 
Berkowitz, University of Pennsylvania 
Kan Chen of Electric 
Corporation presented a paper describing 
a quick method for estimating closed-loop 


control 


the Westinghouse 


poles of control systems. The proposed 
method is based on a comprehensive use ot 
the root locus plot and the frequency 
asymptote plot 
provided by the method have acceptable 
accuracy for the practical purpose of eval 
uating the essential characteristics of the 
transient as well as the steady-state re 
sponses of a closed-loop system 


Among other papers presented at the 


The approximate solutions 


Courtesy Bell Telephone Laboratories 
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session were “Adaptive Servomechanisms’ 
by R. F. Drenick and E. A. Shahbender 
of the Kadio Corporation of America, aud 
The Response of Kelay Amplifiers with 
Feedback” by J. E. Gibson and F. B. Tu 
teur of Yale University. 
Television Lquipment Developments. A 
television 
equipment was sponsored by the Commit- 
tee on Television and Aural Broadcasting 
*Transistorized Tele 
vision Cameras Using the Miniature Vidi- 
con,” L, I RCA Laboratories de 
“ribed two developments in the television 
field the latest 
techniques in circuitry to 
achieve portability without sacrificing per- 
proposed 
Electric 
automatic 


Friday afternoon session on 


Systems. In a paper 


Flory of 


cameta which make use of 


transmitter 
with the 


formance consistent 


uses. A. C. Angus of the General 


Company described a system of 
broadcast 
paper than 


60 feet long can be used to program a tele 


program control for television 


ing, wherein a ribbon of less 
vision station operation automatically for 
a full 18-hour period. 


Other papers included ‘Television Trans 


lators and Satellites” by Edward Galuska 
of Adler Electronics, Inc., and “Control of 
Radiation from FM and TV Receivers” by 
RK. J. Farber of Hazeltine Research Corpo 


ration 


Power and High Frequency Tubes. An in 
at this Friday morning ses- 
“Rectilinearity of Electron Beam 


teresting paper 


sion Was 


Focusing Fields from Transverse Compo 
nent Determination” presented by P. P. 
Cioth of the Bell Telephone Laboratories. 


Transverse field determinations provide a 
sensitive method of evaluating the degree 
of rectilinearity of electron beam focusing 
fields The the 
measurement of transverse components of 
tenths of an oersted in a total field 
of 600 to 800 oersteds. An accurate method 
of measurement was described by the au 
thor 


arising 


determinations require 


a few 


which nullifies the error component 


from unavoidable errors of posi 


tioning of the test probe with respect to 


the reference axis. The method is inde 
pendent of the fields. The high degiee of 
field rectilinearity obtainable, by etlective 
adjustment of transverse field components, 
the permanent magnet as a 
precision instrument for focusing high in- 
tensity electron beams, 

Another paper read at this session was 
“A Series of Power Triodes Using Coaxial 
ferminal Construction,” by C. V. Weden. 


establishes 


Communication Switching Systems. This 
session on Friday afternoon was sponsored 
by the Communication Switching Systems 
Committee and was presided over by W. 
Keister. The paper presented by M. Ruhi- 
noff, “A New Family of Transistor Switch- 
ing Circuits,” stimulated wide interest. The 
author recounted the growing use of elec- 
circuits in numerous 


tronic switching 


pieces of equipment in many fields of en 
deavor. The circuits are carefully designed 
prototypes intended to serve with utmost 
reliability and in large numbers in serial 
or parallel digital computers, in control 
systems, in communications equipment, oF 
in dial telephone switching offices. The 
paper described a new “«dual-range” fam- 
ily of transistor switching circuits with a 
number of properties which serve to ad 
vantage in switching systems. The com- 
ponent count is smaller than is found in 
conventional circuits patterned after vac- 
uum tube designs but greater than pet 
systems. The dual-range family offers the 
possibility of low standby power dissipa- 
tion and should be capable of higher speed 
switching than the overt family. How- 
ever both p-n-p and n-p-n transistors are 
required. 


Technical Committee Chairmen 
Hold Forum During Winter Meeting 


Discuss Technical Division Liaison with Section Technical Groups 


rHE PRINCIPAL BUSINESS of the Forum 
of Technical Committee Chairmen, held 
during the Winter General Meeting, was 
the discussion of a proposed plan for ex- 
pansion of the technical divisions organi- 
zation through the newly appointed Tech- 
nical Operations Department representa- 
tives, one from each district, who in turn 
would have a Technical Operations Depart- 
ment organization under them extending 
down into the technical groups in the sec 
tions paralleling the national organization 
of six divisions. The proposed plan, in- 
tended to provide channels of communica 
tion between the technical groups in the 
sections and the technical committees and 
prepared in order to serve as a basis for 
discussion at the Forum, was published in 
Electrical Engineering, January 1957, pp. 
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AIEE PRESIDENT M. S. Coover (left) and D. M. Quick (right), general chairman for the Winter 
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General Meeting, stand at the AIEE Booth which was exhibited during the meeting. 
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64-7, entitled “The AIEE Technical Divi 
sions” by W. R. Clark. chairman, Technica] 
Operations Department. The meeting was 
opened by Dr. Clark. who introduced Insti 
tute President M. S. Coover, who in turn 
extended a cordial welcome to the large 
attendance and emphasized the importance 
of the technical committee work by refer- 
ring to the number of committees engaged 
with approximately 3,000 members. 

As background information for the dis- 
cussion, I. §, Coggeshall, chairman of the 
Communication Division, outlined the pro- 
fessional groups system of the Institute of 
Radio Engineers (IRE), which is comprised 
of 24 professional groups with approxi 
mately 50% of the total membership par 
ticipating. During the year 1955, the 21 
groups published 56 issues of Transactions 
containing approximately 3,508 pages and 
12 of the groups were on a periodical status 
The data were obtained from the Proceed 
ings of the IRE for June 1956, pp. 835-7 

As additional background, L. F. Hicke: 
nell, chairman of the Planning and Co-o1 
dination Committee, outlined the develop 
ment of the technical committee organiza 
tion from the turn of the century, when 
there were no technical committees, through 
the time of the Ashville resolution in 1946 
when the number of committees were dou 
bled, up to the present time with 49 tech 
nical committees in six divisions under the 
Technical Operations Department with a 
representative from each district. The data 
were presented on slides which showed that 
for a period of time prior to the Ashville 
resolution there was no growth or normal 
increase in the number of technical com 
mittees. 

The proposed plan referred to previously 
was outlined by Dr. Clark with the objec 
tive of encouraging technical group activi 
ties and urging technical groups to sponsor 
technical sessions at district meetings. By 
increasing the number of publications to 
six, corresponding to the divisions, it is be 
lieved that a direct means of communica 
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tion will be provided between the technicat 
groups in the sections and the technical 
committees, without requiring 48 different 
group publications. The vice-chairman of 
the Technical Operations Department, 
Hendley Blackmon, summarized a survey 
on the matter indicated that the 
districts and sections generally liked the 
idea of the appointment of a district repre 
sentative from each district to the Technical 
Operations Department. 

As the proposed plan involved publica- 
tions, the matter was considered by the 
Publications Department on the day pre 
vious and their opinions were reported by 
Chairman W. S. Hill. The view was ex- 
pressed that the present publications are 
serving the membership very well but that 
the committee should take a long-range 
view in respect to plans for the future 
Based on the primary interest in technical 
committees and the secondary interest ar- 
bitrarily counted as one half, the following 
tabulation expressed in per cent of the 
totals shows a close correlation between the 
interest and the actual circulation of the 
three bimonthly publications 


which 





Interest Tech- 
of nical 
Title Members Papers 


Circu- 
lation 


Communications & 
Electronics $27, 26%, 36%, 


Applications & 
Industry ] 5 15 28 


Power Apparatu 
& Systems 41 61 53 36 


TOTAL 100%, 100%, 100% 100%, 





This indicates a disproportionate number 
of papers and pages for 1956. The 68 papers 
totaling 450 pages in the bimonthly, Appli- 
cations and Industry, represents the entire 
1956 production of Transactions papers 
from two divisions; an insufficient number 
of papers to maintain periodical status for 
two separate publications. 

Chairman Hill explained that in round 
figures the total cost of all publications was 
$800,000 a year with a $700,000 income from 
advertising and publication sales. The bi- 
monthly publications now cost approxi- 
mately $130,000 with a $15,000 income from 
subscriptions. To add 16 pages to each issue 
of the three bimonthly publications in or 
der to include news, excerpts from minutes, 
and some conference papers would increase 
the annual cost by approximately $16,000 
If the number of bimonthlies could be in- 
creased to six different publications on a 
quarterly basis. the additional annual cost 
will be approximately $25,000-$30,000, 

In conclusion, Chairman Hill said that 
the problems see11 to be those of any decen 
tralization plan. In the final analysis, the 
Publications Department felt that it might 
need to work in close liaison with the Tech- 
nical Operations Department in order to 
solve some very serious problems which 
would arise. 


Discussion 


In the discussion which ensued, various 
views were expressed both pro and con 
J. C. Strashourger, chairman of the Admin 
istration Department, expressed the view 
that there was a need for closer co-opera- 
tion between the technical committees and 
the technical groups in the sections and 
that 45 new technical groups had been es 
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tablished. Each technical committee chair- 
man was looking for new committee mem- 
bers and the chairmen of the technical 
groups would be logical choices. Roth the 
chairman of the Sections Committee, Dixon 
Lewis, and the vice-chairman, Prof. G. T. 
Harness (West), expressed the view that the 
autonomy of the sections should be pre- 
served and discussion groups should be free 
to speak on any subject matter 
Prof. Dow did not see an easy and direct 
means of communication between the tech- 
nical groups and the technical committees 
but he felt the need for fast publications 
in the scientific and electronics areas which 
might be obtained by publishing papers as 
soon as they are reviewed by the technical 
committees without withholding them for 
presentation. 

President Coover appointed a special task 
force comprised of the following: W. R 
Clark, chairman; C. E, Dean, C. T. Hatcher, 
Dixon Lewis, and J. C. Strasbourger for 
study and evaluation of plans, suggestions, 
and questions relative to the development 
of an organizational pattern to serve the 
technical groups in the sections and provide 
for their integration into AIEE activities 


desired 


Eta Kappa Nu Holds 


Annual Recognition Award Dinner 


SEVERAL HUNDRED MEMBERS and 
their guests attended the Annual Eta Kappa 
Nu_ Recognition Award Dinner held on 
January 21 during the AIEE Winter Gen 
eral Meeting to recognize the outstanding 
young electrical engineer of the year 1956. 
J. D. Ryder, president of Eta Kappa Nu, 
presided. 


The 1956 Eta Kappa Nu Recognition 


Prize Awards for Papers 


The chairman of the Prize Awards Com 
mittee, B. G. A. Skrotzki, drew atrention to 
the fact that there are prizes for best papers 
in all six divisions: whereas only about half 
of the divisions made recommendations, A 
plea was made for full participation in this 
activity lest some worthy papers might be 
overlooked 


Membership Questionnaire 
Secretary N. S. Hibshman briefly referred 
to the distributed to the 
membership last spring. Some $5,000 re 
turns were tabulated by IBM. The very 


questionnaire 


large number of address changes over a 
period of time necessitating the disposal of 
standing type for the AIEE Directory has 
retarded issuance of the directory until late 
Spring. In addition, the survey attempted to 
obtain data to determine the business and 
occupational affiliation of eac h member for 
ABC purposes as well as the primary and 
secondary interests of members in each tech 
nical committee area. The total returns in 
primary interest technical committee areas 


were distributed at the conference 


Baruch with the 
notable 


Award was made to J. J 
citation, “By virtue of his many 
accomplishments in the field of acoustics, 
both academically and professionally, and 
his exceptionally wide interests in cultural 
and professional activities.” The bow! in 
scribed with names of past recipients which 
is kept on display in the AIEF 
Room 


Trophy 
was presented to him by President 


SHOWN at the Eta Kappa Nu Award Dinner are (left to right) R. B. Seidel, president of The 


Automatic Temperature Control Company, honorable mention winner; Dr 


J. 8. Ryder, dean of 


engineering at Michigan State University and president of Eta Kappa Nu; and Dr. J. J. Baruch, 
vice-president of Bolt, Beranek, and Newman, iInc., who was named the Outstanding Young 
Electrical Engineer for 1956. Dr. Ryder holds the bronze bowl, kept at AIEE Headquarters, on 
which are inscribed the names of the previous 20 award winners. 
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Ryder. Dr. Baruch received his B. 8. and 
M. S. degrees in 1948 and his doctorate in 
1950 from the Massachusetts Institute of 
Technology, where he received the highest 
Mentioned among his achievements 
in the field of acoustics were a product for 


grades 


reducing the roar of jet engines, a sound 
attenuating unit for reducing noise in alr 
conditioning ducts, and a translucent sound 
absorbing sheet that may be used as a 
luminous ceiling material, 

Ihe award was accepted by Dr. Baruch 
as a vote of confilence from a group of 
people for whom he has a great deal of 
respect, He stated that electrical engineering 
was beginning to free people from being 
slaves to their machines. With considerable 
foresight, he mentioned the possibility that 
artificial limbs might be directly controlled 
from energy. Dr. Baruch is vice 
president and director of new products 
development for Bolt, Beranek, and New 
man, Inc., consulting engineers. The intro 
duction and achievements were outlined 
by Dr. L. L. Beranek 

Honorable mention was awarded to R. B 
Seidel with the citation, “By virtue of his 
outstanding contributions to the develop 
ment of electric power equipment, his un 
usual managerial ability and his unselfish 
devotion to his community and church.” 


nerve 


Mr. Seidel received his undergraduate de 
gree from Cornell University and his M.S 
degree in E.E. from Case Institute of Tech 
He is president of the Automatic 
Pemperature Control Company. His achieve 


ments were outlined by M. D. Hooven, past 


noloyy 


president AIEE, who served as chairman of 
the Jury of Award. Mr. Hooven stated that 
this task was a pleasant experience inasmuch 
as the mechanics were so well arranged by 
the Award Organization Committee. Alto- 
gether, some 100 applicants with remarkable 
caicers were considered by the Jury of 
Award. All had one thing in common, the 
fact that they were well read. One other 
common characteristic was that each appli 
cant was active in his community and 
church affairs. making it very difficult to 
choose a winner. 

In opening the ceremonies, President 
Ryder explained that Eta Kappa Nu at 
tempts to undertake programs beneficial to 
the profession such as the motion picture, 
“A Career for Tomorrow,” which has been 
widely used throughout the country, In a 
year and a half, the film has reached 
500,000 grade school students. These show 
ings are bound to have an effect on the 
profession as a whole and serve as an in 
ducement to top level students. Reference 
was also made to the Eta Kappa Nu survey 
and graduate reactions to types of jobs. This 
information is believed to be of great help 
to industries in their placement activities. 

After the ceremonies, a satirical address, 
“Engineering in the Year 2000” was given by 
Dr. J. A. Hutcheson, vice-president and di 
rector of research, Westinghouse Electric 
Corporation. Energy sources and essential 
materials were analyzed in relation to in- 
creased consumption as the densely popu 
lated countries increased their standards of 
living 


Important Problems Discussed at 


Section Representatives Conference 


Al THE AIEE Conference Section Rep 
resentatives and the Sections Committee, 
held Tuesday, January 22, during the Win- 
ter General Meeting, many pertinent prob 
lems were discussed including Section allot 
ments and finances, technical groups within 
the Sections, and public relations activities 

After the meeting was called to order by 
Dixon Lewis, the presiding officer and 
chairman of the Sections Committee, R, N 
Wagner, secretary, reported on matters dis 
cussed at the Sections Committee meeting 


Welcome by President Coover 


AIEE President M. § heartily 
welcomed the Section Representatives who 


Coover 


had attended the meeting in order to ex 
change ideas and experiences in an attempt 
to improve Section activities. In a brief talk 
on the influence and importance of public 
relations in connection with the electrical 
enginecring President Coover 
stated that in the engineer's direct or indi 
rect dealings with the public, he must re 
main conscious of his professional obliga 
tion and must indicate to people that he 
wishes to serve them. 


profession, 


Institute Finances 


In his remarks on Institute finances, W. ] 
Barrett, AIF E treasurer, stated that in terms 


of net expenditures, Section activities has 
taken 20°% 


) 


of Institute funds for the years 
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ending April 1955 and 1956 and that the 
same amount has been budgeted for 1957. 
In discussing the formation of technical 
groups in the Sections, Mr. Barrett stated 
that although the plan may require in- 
creased appropriations, it is a very impor- 
tant part of the Institute. He continued by 
saving that the Section meetings in them- 
selves actually are technical meetings and 
that the reason why the AIEE exists is so 
that there may be an exchange of informa 
tion among people on technical subjects. 


Membership Activities 


A booklet, Practicle Guide for Member 
ship Committees, was brought to the atten 
tion of the representatives by R. K. Fairley, 
vice-chairman of the Membership Commit 
tee. This Guide contains all information 
necessary for a new Section membership 
chairman, including a description of the 
organization and operation of a_ typical 
membership committee, In an effort to en 
courage new membership, Mr. Fairley sug 
gested that next January might be featured 
as “membership month.” 


Student Branches 


W. B. Morton, chairman of the Student 
Branches Committee, reported that in the 
last two years membership has increased 
15% in the schools. He urged increased 
activity in Section Student Branch Com 
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mittees and also suggested that, inasmuch 
as many members are lost when students 
graduate from school and change their loca- 
tion, the branch should notify the Section 
into which the student is moving. 


Transfers 


Chairman of the Transfers Committee, 
RK. G. Warner, stated that members of the 
Institute should be urged to advance up to 
the limit of their qualifications—to member 
and fellow grade in the AIEE, and legal 
registration as professional engineers—in or- 
der to increase their own prestige and the 
prestige of the Institute. To help achieve 
this goal, each Section should have a Trans- 
fers Committee composed of mature men 
capable of deciding which men are quali 
fied to advance. As an aid, Mr. Warner de- 
scribed a Guide for Transfers, more com 
plete than previous editions, which was is- 
sued in September 1956 jointly by the 
Transfers Committee and the Board of Ex 
aminers. 


Section Allotments and Finances 


E. E. Linden, chairman of the Providence 
Section, presented a brief discussion of the 
problems of allotment and finances viewed 
from the Section’s standpoint. He described 
the various activities of the Providence Sec 
tion which required a budget of $1,120 for 
the year. However, the Providence Section 
is allotted only $633 by the Institute. Mr 
Linden offered the following suggestions for 
increasing Section allotments by (1) unload 
ing national headquarters by collecting 
dues and conducting national elections; (2) 
cutting out marginal functions of the Insti 
tute to transfer money back to the Sections, 
(3) operating more efficiently—for example, 
holding activities in common with the In 
stitute of Radio Engineers (IRE), and (4) 
allowing corporate sponsorship of AIEE 
the sale of formal corporate membership to 
various electrical manufacturers. Mr. Lin 
den believed that the growth of AIEE will 
be through the Sections rather than the 
national headquarters and that, therefore, 
an investigation of the monetary needs of 
each would be advisable. 

Mr. Lewis explained that a Subcommittee 
of the Sections Committee had been ap 
pointed to look into this problem of Sec 
tion allotments. J. W. Bennett, chairman of 
this Subcommittee, explained that the Sub 
committee was planning to find out in de 
tail exactly what the problem is, to send 
questionnaires to the Sections asking for a 
breakdown of expenditures, to check with 
Institute headquarters, and, when the in 
formation is compiled, to examine the ap 
propriation formula 


Group Dynamics 


Dr. T. A. Jackson of Stevenson, Jordan & 
Harrison, Inc., the management consultant 
firm engaged by the AIEE, presented an 
introduction to group-dynamics, a method 
of encouraging wide and lively participa 
Holmes, chair 
man of the Rochester Section then gave a 
report of an Area Conference on group 
dynamics in which five Sections successfully 
participated, Following this, the audience 
divided into groups of six or eight people 
Each small group, in a 10-minute “buzz 
session,” decided on one question based on 


tion in a discussion. L. C. 
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the topics introduced during the morning. 
After these questions were collected and 
written ona blackboard, the discussion be- 
gan. Among the questions developed were: 
how the solution of Section problems might 
be expedited, the advisability of conducting 
educational courses with fees by Sections, 
the increase in attendance due to the for 
mation of technical groups in the Sections, 
and the way in which Sections initiate tech 
nical groups. 


Public Relations Seminar 


rhe afternoon session of the conference 
began with a Public Relations Seminar pre 
sided over by Fischer Black, chairman of the 
AIEE Public Relations Committee. After 
introductory remarks by Mr. Black, Presi 
dent Coover spoke on the value of public 
relations to the engineering profession and 
particularly to the AIEE. He gave several 
suggestions on the ways in which the Sec 
tion public relations chairman could aid the 
national Committee. 

R. C, Mayer, Jr., of Raymond C. Mayer & 
Associates, consultants to the AIEE Public 
Relations Committee, spoke on public rela 
tions tools and their use. He described the 
following tools which are helping AIBE 
public relations: Public Relations Newslet 
ter; publicity kit; radio kit; Meeting Man 
ual; newspaper mats; “AIEE Today,” a con 
densation of the annual report of the Board 
of Directors; President’s Newsletter, which 
is sent to the Sections; suggestions for pub- 
licizing awards to Section members; Practi- 
cal Guide for Membership Committees; 
College Year, an explanation of the student 
branches; the AIEE Exhibit Booth; Section 
Operations Manual; The Electrical Engi- 
neer; Booklet on Membership; and radio 
script. 

J. J. Kearney, secretary, AIEE Public Re 
lations Committee, spoke on how local sex 
tion Public Relations Committees are using 
the public relations tools that were outlined 
by Mr. Mayer. Mr. Kearney’s speech appears 
in this issue of Electrical Engineering, pp 
333-34. 

Following this general discussion, particu 
lar case histories of public relations at the 
section level were given by the following 
members: W. S. Randall, chairman, Public 
Relations Committee, Connecticut Section; 
J. J. W. Brown, Public Relations Counsel 
lor, Schenectady Section; and Lee None 
maker, Public Relations Committee, Lehigh 
Valley Section. 

D. J. McCabe, Student Guidance Com- 
mittee, Lehigh Valley Section, spoke on 
sponsorship of student guidance activities 
Mr. McCahe discussed the following sources 
of publicity in relation to the field of stu 
dent activities: announcements to schools 
through newspapers; letters to principals 
and guidance counselors; items in school 
newspapers; presentation of programs, such 
as Engineering as a Career with the co- 
operation of parent-teachers 
and a science fair. 


associations: 


Technical Group Activity 

W. R. Clark, chairman of the Technical 
Operations Department, spoke briefly on 
co-ordination between the technical groups 
of the Sections and the technical commit 
tees of the Institute. An article by Dr. Clark 
on this subject appears in the January 1957 
issue of Electrical Engineering, pp. 64-75 
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Courtesy Ross Photos 


AIEE PRESIDENT M. S. Coover welcomes the audience during a meeting of Section representatives 
held Tuesday, January 22, during the Winter General Meeting 


J. J. Anderson, secretary of the Adminis 
tration Department, gave a report of the 
Member Technical Interest Survey. Mr. An 
derson stated that during the Summer Gen 
eral Meeting the idea of technical group 
activity had received an impetus. In Sep 
tember, cards were sent to the secretaries 
of the Sections to be sent to individual 
members in order to discover the amount 
of interest shown in this plan. Officers of 
the Sections were to make an analysis of 
the answers. At the Fall General Meeting 
the preliminary results showed that there 
was a 28.1% return within the Sections 
with 53%, of the 110 Sections reporting. The 
replies indicated that meetings should be 
arranged only for subjects of major interest 
A more recent survey received a 58% reply 
from the Sections. A 
Technical Group Questionnaire by Mr. An- 
derson indicated that 19 Sections have no 


breakdown of the 


technical groups and are not planning any 
9 have none but are organizing some, 15 
have 3 or less with no new ones planned 
9 have 4 or more with no change indicated 
4 have 3 or less and intend adding some 
2 have 4 or more and are adding new ones 
and | has less than 3 and is dropping | 

J. C. Strasburger, chairman of the Ad 
ininistrative 


Department, presented some 


suggestions on how to start a_ technical 
group, after which 
cussion on the topic of technical group a 
tivity was organized. 

Some of the topics presented for discus 


a group-dynamics dis 


sion were: the feasibility.of technical group 
in small Sections with diversified interests 
the way in which safety and management 
groups could be tied in with existing na 
tional technical divisions, the level of dis 
cussion groups, and 


meeting places for 


groups 


Board of Directors Winter Meeting 
Held in New York, N.Y., January 25, 1957 


THE REGULAR Winter 
Board of Directors was held in connection 
with the 1957 Winter General Meeting in 
the Hotel Statler, New York, N.Y., on 
Friday, January 25, 1957. All members of 
the Board of Directors, except one, and all 
of the five Department Chairmen 
present. This meeting convened at 9:00 a.m 
and adjourned at 5:06 p.m. 

Many projects and policies were discussed 
Only those on which definite conclusions 
were reached, or action taken, will be re 
ported in the following brief summary 


Meeting of the 


were 


Treasurer's Report 


The Treasurer reported a balance in the 
General Fund of $275,075.16, as against the 
$363,748.62 at the end of December 1956 
About $40,000 of this difference is accounted 
for by the practice inaugurated this year 
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of paying the Section allotments in one 
lump sum in October rather than half in 
the fall and half in the spring 


Finances 


The Finance Committee requested and 
was granted increases in budgeted amounts 
to be paid to such joint bodies as the Amer 
ican Standards Association, Engineers Coun 
cil for Professional Development, Engineers 
Joint Council, and United Engineering 
rrustees, all of which have recently an 
nounced increases in their assessments. As 
of the end of November 1956, 94.2% (pei 
cent) of the budgeted income from current 
dues had been collected. Income from the 
collection of dues in arrears had already ex 
ceeded by 60%, the budgeted expectation 
By the end of November, the income from 
student dues had already exceeded budget 


$29 











expectation Other income and ex penses as 


reported up to the end of November were 
normal, 


Constitution and Bylaws 


Ihe Board declined to approve a recom- 
mendation calling for the discontinuance 
of the mailed ballot for officers in the case 
of no contest, Other proposals for major 
changes in procedures and policies involving 
Constitutional and Bylaw amendments were 
tabled 


Section Technical Groups 


Phe Administration Department reported 
returns from 64 Sections indicating that 
wome 45 new Technical Groups have been 
weanized, 


Other Societies 


Ihe Board voted to approve the accept- 
ince of the National Society of Professional 
Engineers (NSPE) as a Constituent member 
of Engineers Council for Professional Devel- 
opment (ECPD). Two new members of 
Joint (EJC) were ap 

American Institute of Consult 
ng Engineers, and the Society of American 
Military The reorganization of 
the EJC Nuclear Congress to include the 
American Nuclear Society among the active 


Engineers Council 


proved the 


Engineers 


participants was also approved 


New Members and Transfers 


[he Admissions and Advancements De 
partment recommendations for 
the election of 16 new Fellows of the Insti 
tule. Approval was voted unanimously by 
the Board of Directors in all cases. Their 
names, pictures, and biographies will appear 
in a future issue of Electrical Engineering 

The following additions to the rolls of the 
Institute since the October meeting of the 
Board of Directors were reported. Fellows 
16; Members—231; Associate Members—574 
\tiiliates—92; Students—3,360 


presented 


Remission of Dues 


On recommendation of the Professional 
Development and Recognition Department 
PDR), the Board of Directors adopted a 
new policy with regard to the remission of 
dues in “hardship cases.” Heretofore, such 
remission could be granted only by action 
of the Board of Directors. Now authority 
is given to the Secretary to grant remission 
of dues upon application by the member, or 
his associates in AIEE, setting forth the facts 
in the case. The Secretary may accept such 
applications for relief from members of 15 
years or more standing in the case of a 
disabling accident; or from those who have 
held membership for 25 years or more, in 
the case of a illness. Unusual 
cases may be referred by the Secretary o1 
appealed by the member to the Adminis 
tration Department for final settlement. The 
PDR Department also reported favorable 
prospects for the establishment of several 
new medals 


disabling 


Publications 


The Publications 
an increase of 30°, 


Department reported 
in advertising revenues 
during the calendar year 1956, It also re- 
ported that new contracts had been signed 
for the printing of Electrical Engineering 
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on a basis expected to yield significant sav- 
ings as a result of the large circulation 
being adapted to modern high-speed print- 
ing machines. 

The results of readership surveys being 
conducted each month by the Editorial 
Department are yielding significant infor- 
mation for the guidance of the editorial 
staff and the advertising sales force 


Institute Meetings 


The Technical Operations Department 
reported that the 1958 Winter General 
Meeting will be held in New York, N.Y., 
February 2-7. In 1959, and thereafter, the 
first week in February will be Winter Gen 
eral Meeting time. These new dates are ex- 
pected to yield a number of advantages, in- 
cluding the availability of as much as 25% 
more hotel room space. 

The 1961 Fall General Meeting will be 
held in Detroit, Mich., in the week of Octo- 
ber 23. The 1961 North Eastern District 
No. | Meeting will be in Syracuse, N.Y., 
August 27-30. The 1961 Pacific General 
Meeting will be in Salt Lake City, Utah 
The date for the 1958 Digtrict No. 7 Meet 
ing in Tulsa, Okla., has now been dete: 
mined as March $1 through April 2. 


Questionnaire 


An excellent response was received from 
the questionnaire sent out last spring cov 
ering the Yearbook listing, the industrial 
and business category, the professional and 
occupational functions, and interest in tech 
nical committees. A total response of over 
$5,000 was received. Tabulations have been 
completed and will be reported in an early 
issue of Electrical Engineering. 


1957 Annual Meeting 


The Board of Directors set the 1957 An 
nual Meeting to take place in Montreal, 
Que., Canada, on June 24, 1957. The mem- 
bers who attend the Annual Meeting will 
be asked to vote on certain changes in the 
Certificate of Incorporation of AIEE which 
will be reported in detail in the mailed 


- 
ATEE 
ad A 


announcement for the Summer General 
Meeting and in an early issue of Electrical 
Engineering. 


Next Meeting 


The next meeting of the Board of Di 
rectors will be held on Friday, April 5, 1957, 
in Jackson, Miss., a8 a part of the Southern 
District No. 4 Meeting. It was also decided 
to hold a meeting of the Board of Direc- 
tors on August 29, 1957 in Pasco, Wash., 
as a part of the 1957 Pacific General Meet 
ing. 

rhe invitation of the Washington Section 
and the Executive Committee of District 
No. 2 to hold a meeting of the Board of 
Directors during the 1958 District No. 2 
Meeting in Washington, D.C., April 28-30, 
was accepted. 


Nominations for Officers 1957-1958 


At the General Session of the Winte: 
General Meeting on Monday afternoon, Jan 
uary 21, 1957, W. R. Brownlee, of Birming- 
ham, Ala., chairman of the 1957 AIEE 
Nominating Committee announced that the 
following nominations had been made for 
the next administrative year. 


For President: 
W. J. Barrett, Newark, N.J. 


For Vice-Presidents: 

District No. 2—B. R. Teare, Jr., Pittsburgh, 
Pa. 

District No. 4—H. 
N.C, 

District No. 6—-A. G. Johnson, Omaha, Nebr. 

District No. 8—O. A. Gustafson, San Fran 
cisco, Calif. 

District No. 10—G. F. Tracy, Toronto, Ont., 
Canada 


W. Oectinger, Charlotte, 


For Directors: 

W. R. Clark, Philadelphia, Pa. 

E. W. Morris, Los Angeles, Calif. 

J. C. Strasbourger, Cleveland, Ohio 


For Treasurer: 
L. F. Hickernell, Hastings on Hudson, N.Y. 


Joint District Meeting 


To Be Held in Dayton, Ohio, May 7-9 


AN AIEE DISTRICT MEETING will be 
held on May 7-9, 1957, at the Dayton-Bilt- 
more Hotel, Dayton, Ohio, The East Cen- 
tral District No. 11, Middle Eastern District 
No. 2, and the Institute Air Transportation 
Committee have combined to present an 
unusually full program on Rotating Elec- 
trical Machinery, Air Transportation, and 
Engineering Management. 

No other section of the country can draw 
on so many companies involved in such 
widely diversified types of rotating elec- 
trical machinery; and the Air Force In- 
stallations and manufacturing concerns in- 
terested in aircraft cannot fail to interest 
the members of the Air Transportation 
Committee. In addition to the technical 
paper program, there will be 10 inspection 
trips, a wide variety of industrial exhibits, 
and plenty of fun, food, and frolic. 
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General Session 


The general session will be held at the 
Dayton-Biltmore Hotel at 12:30 p.m. on 
Tuesday, May 7. D. N, Warren, general 
chairman of the combined District Meeting 
will preside. 


Hotel Reservations 


The facilities of the Dayton-Biltmore 
Hotel have been completely assigned to the 
AIEE for this meeting. Requests for room 
reservations should be mailed to Reserva 
tion Clerk, Dayton-Biltmore Hotel, 210 N. 
Main St., Dayton 2, Ohio. Hotel prices are 
single, $6.50 and up; double, $9.00-$11.00; 
twin beds, $11.50-$14.50; Suites, $28.50 


$39.50. 
Hotel Reservations should be made as far 
in advance as possible. Due to the presence 
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nal Cash Register Company 


artesy Nati 


in Dayton of another national meeting, and 
the possibilities that the Dayton-Biltmore 
might not be able to accommodate all 
visitors, the Hotel Committee would like 
time to locate any additional housing fa 


cilities that would be necessary. 


Registration 


The registration «desk will be on the 
fourth floor of the Davton-Biltmore Hotel 
and will open at 6 p.m. on Monday, May 6 
During the meeting days, registrations will 
be received from % a.m.-5 p.m, 

Advance registration will be helpful and 
appreciated. All fees for social functions 
and inspection trips will be collected upon 
registration, 


Early Bird Reception 

An early bird refreshment and get- 
acquainted party for members, wives, and 
guests will he held in the Hilton Room of 
the Dayton-Biltmore Hotel on Monday eve 
ning from 8-10 p.m. All refreshments will 
be supplied by conjunction 
with District No. 11 


Sponsors in 


Smoker 


Men's smoker will be held on Tuesday, 
May 7 at 7 p.m. in the Main Ballroom of 
the Dayton-Biltmore Hotel. Fun is promised 
for everyone who attends, 


Banquet 


A banquet for all members, wives, and 
guests will be held in the Main Ballroom 
of the Dayton-Biltmore Hotel at 7 p.m. on 
Wednesday, May 8. Good food and good 


entertainment are assured. 


Inspection Trips 


Fen inspection trips are planned to re- 
flect the widest 
for visitors. Reservations should be made 
upon registration. AIFE buses will accom 
modate members aml guests on all trips. 
For trips to Wright-Patterson Air Force 
Base (excepting the Air Force Central 
Museum) and Acropreducts Operations, 
Allison Division, GMC, some proof of citi 
zenship will be required. A photostat of 


possible range of interest 
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Air 
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ELECTRONIC posting machine, the Post-Tronic (left), shown in production at factory of the Na- 


tional Cash Register Company. An inspection trip to this company will be he'd Thursday morn- 
ing, May 9, during the District Meeting. On Tuesday morning, a reproduction of the original 
Wright Brothers 1909 airplane (above) will be seen at the Air Force Central Museum, W-PAFB 


birth certificate, a company pass that cer 
tifies citizenship, or naturalization 


will be adequate. 


papers 


Air Force Central Museum (Tuesslay 
Morning, May 7). Wives and guests wel 
come. From captured Japanese and German 
paintings to the original Wright Brothers 
glider, the museum will interest and ce 
light all who attend. Its library contains 
over 675,000 separate documents and 
photographs. Startling and 
hibits of aircraft and components will bring 
you up to date on the “Air Age.” 


dramatic ex 


Airtemp Division, Chrysler 
(Wednesday morning, May 8). Airtemp, Di 
vision of Chrysler Corporation, mukes air 
conditioning and heating units for homes, 
small and large buildings, and automobiles. 
All vital parts of these (266 
models) are machined and assembled in a 
240.000 square foot building. The air in 
this windowless building is filtered clean 
and kept at 75 to 78 F the year round. This 
assures freedom from rust and. precise fit 


Corporation 


products 


of all moving parts. Every air comditioner 
uses two, and in many cases three electric 
motors plus overload, low voltage, and up 


erating controls. 


feroproducts Operations, Allison Division, 
General Motors (Wedneslay 
afternoon, May 8). Proof of citizenship te 
States 


( orporation 


quired, This United 


manufacturer of turbo propellers for prop 


is the major 
jet aircraft. Special equipment and process 
utilized in the manufacture of hollow steel 
propeller blades are shown the plant visitor 
Also manufactured at Aeroproducts are 
specialized high temperature actuators ‘or 
after burner control on jet engines and the 


control actuator for she 


wing incidence 
Chance Vaught F&U aircraft. Other acces- 
sories include ram air driven emergetcy 


generators and hydraulic pumps. 


A. O. Smith Matar 
Dimsion (Wednesday 
This is A. O. Smith's 


manufacturing facility— more than 200,000 


Corporation, Eastern 
afternoon, Mas *) 
principal tweet 


square feet of floor space. Motors of frame 
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size No. 2/5 and smaller are assembled in 
one of the country’s most highly conveyor- 
ized motor plants. A separate section is de 
hermetic 


voted to the manufacture of 


motors. 


National Cash 
day morning, May 9) 


Register (Thurs- 
Guests will visit de 
the engineering 


Company 


partments responsible for 
of electric motors and other electrical prod- 
ucts. Among production operations to be 
viewed is assembly of the National Post 
rronic, the first electronic bank bhookkeep 
ing machine to be placed on the market 
The Post-Tronic utilizes electromechanical 
and electronic 
handling of checking accounts in banks, It 
magnetically “reads and writes” on both the 
depositor’s monthly statement and the 
bank's records to achieve new 
curacy and speed, 
motors will also be viewed 
a National 


principles to simplify the 


levels of ac 
Production of electri 
Another dem 
onstration will be electronic 
computer system providing various record 


keeping functions at high speed 


Static Test Branch, Aircra{t Laboratory and 


Test Branch, Equipment Laboratory, 


Wright-Patterson Air Force Base (Thurs 
day morning, May 9). Proof of citizenship 
required, The Static Test Branch has fa 


cilities for determining the structural in 


tegrity of air frames. Equipment is avail 


able for applying, varying 
both fixed and distributed loadings and for 


and controlling 


deltlections at nu 
merous points on the airplane. By properly 
loadings characteristics 
are simulated. 

The Laboratory and Test Branch main 
tains a very complete and up-to-date en- 


measuring stresses atid 


varying dynamic 


vironmental test facility Provisions are 
available for determining the effects upon 
equipment of practically any existing natu 
ral environment such as heat, cold, mows 
ture, low atmospheric pressure, fungus, vi 
bration, etc 
heat, moisture, and fungi, of 
and altitude can be simultaneously 
achieved, Equipment being tested can 
either be operated or not depending upon 
the conditions being simulated 


Natural combinations «uch as 
femperature 





















Delco Products Division, General Motors 
Corporation (Thursday afternoon, May 9). 
The new Kettering Plant is one of the most 
modern of electrical manufacturing units 
having nearly one-half million square feet 
A floor space. The plant sits on $08 acres 
which eventually will be developed with 
idditional manufacturing units. Here are 
complete manufacturing facilities for poly- 
phase and single-phase industrial and 
motors, a-c and d-c generators, 
and component parts for single-phase frac 
tional motors 


hermetic 


Power Plant Laboratory, Wright-Patterson 
Air Force Base (Thursday afternoon, May 
9). Proof of citizenship required, The Power 
Plant Laboratory has the responsibility for 
ill prime power equipment including jet 
engines, turbines, and reciprocating en- 
gines. A wide variety of equipment is main- 
tailed and operated to determine con 
formance of power sources to specified re 
quirements 


trmco Steel Corporation, Middletown, Ohio 
Thursday May 9). Founded in 
1900, Armco is the nation’s seventh largest 
steel company, with a capacity of 5.95 mil 
lion tons of steel a year. The company is a 
leading producer of special purpose steels. 
it is an early developer and one of the 
country’s top producer of electrical steels. 
Armco’s headquarters, general research 
laboratories, and largest plant are located 
in’ Middletown 


evening, 


Student Program 


A District No. 11 student prize paper 
contest is scheduled for Wednesday, May 8, 
First prize $50 and the District cup, sec 
ond prize $40, and third prize $25 will he 
awarded at the banquet, Wednesday eve- 
ning. The three winners and their counse 
lors will be guests of the Cleveland Hlumi 
nating Company on an all expense 
isit to Cleveland, Ohio 


paid 


Ladies Events 


Hats and 
short 


clothing will be covered in 
Puesday and 
Tuesday and Wednes 
day, the McCall Corporation will be host 
to the 


talks and style shows 
Wednesday. Also on 
horticulture, and 
hotel will provide an enjoyable visit at the 


ladies. Houses, 


old stagecoach stop town of Lebanon on 
Thursday. Located here is Ohio's oldest 
hotel (the famous Golden Lamb, where 


lunch will be served), the home of Mulford 
Nurseries (one of the country’s largest pro 
ducers of house plants), and one of the 
oldest Ohio territory 
While the men are “smoking” Tuesday eve 
ning at 7 p.m., the ladies will enjoy a 
party and buffet and participate in a “Let's 
AIFF 
buses will be on hand for all the trips and 
the ladies can meet and get a snack in the 
Hospitality Room at the Dayton-Biltmore 
vhich will be open from 9 a.m 


mansions in the 


Arrange Flowers” demonstration 


to 5 p.m 
each day 


General Chairman 


D. N. Warren is general chairman of 


this combined District Meeting and any in 


quiries pertaining to the business or other 
information concerning the details of the 
Delco 
Products Division, General Motors Corpo 
ration, Dayton 1, Ohio. 


meeting can be directed to him at 
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The tentative technical program for the 
ineeting follows 


Tuesday, May 7 


9:30 am. Aeronautical Lighting 


Presiding: W. T. Harding 


DP.* Lighting Design for Modern Aircraft 


P. H. Greenlee, Grimes Mig. Co 


DP57-526. Lighting for Tomorrow's Aircraft 
J]. W. Tuttle, M. A. Mortenson, General Electric 
Co 


DP57-458 
Aircraft. P 


DP57-459. Air Traffic Control and the Jet Age 
Cockpit. Dr. Stan Roscoe, Hughes Aircraft 


DP.* Development and Testing Plastic Light 
ing Plates. Ben George, Air Mark Plastics 


Lighting the Modern Commercial 
E. Massie, Day-Ray Products, Inc 


9:30 am. Environmental Design 


Presiding: E. K. McMullin 


DP.* Design of Liquid-Cooled Aircraft Gene 
rators. D. A. Wilhelmson, General Electric Co 
DP57-460. Prediction of Transient and Equi- 


librium Component Temperatures and Evalua- 
tion of Cumulative Insulation Damage of Blast- 
Cooled Machines. WW. Robinson, Ohio State 
University 


DP57-461. Surface Heat Transfer Coefficients of 
Salient-Poles in a Blast-Cooled Alternator. W. 
Robinson, F. 8. Tse, Ohio State University 


DP57.462, Existing and Ultimate Temperature 
Limitations in Rotating Electric Machinery. 
l. H. Putman, Massachusetts Institute of Tech 
nology (MIT) 


DP57.463. Thermal Consideration of Genera 
tors in High Speed Aircraft. Alexander Kusko, 
MII 


9:30 aim. Rotating Electrical Machinery 


Presiding: L. W. Buchanon 


DP57-464. A New Step Motor. § 
B. A. Wesche Electric Co 


Noodleman, 


DP57-465. Calculation of Four, Six, and Eight 
Pole (Two Speed) Split Phase Motors Using 
Consequent Pole Windings. T. E. M. Carville, 
R. F. Fricke, Westinghouse Electric Corp 


DP57.466. A New Type of Multispeed Motor 
C. §. Siskind, Purdue University 


12:30 p.m. Lunch and General Session 


Presiding: D. N. Warren 


2:00 p.m. Management Session 


Presiding: H. E, Deardorff 

DP.* Management in the Electrical Manufac- 
turing Industry, F. &. Harrell, Curtiss-Wright 
Corp 


DP57-467. The Use of Servomechanism Theory 
in Applying Linear Programming to Business 
Problems. Lt. W. R. Greenwood, W.A.D.C. 


DP.* Development of Management Capability 
Among Practicing Engineers 4. J. Morgan, 
University of Dayton 


Wednesday, May 8 


9:30 am, Jet Transport Electric Systems 


I'residing: Mike Trbovich 


DP57-468. 
RE 


Brushless Air-Cooled 
Smith, Westinghouse 


Generators. 


*District papers will not be printed by the In 
stitute; however, they may be available at the 
meeting at the discretion of the author 
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DP57469. Static Control and Protection of Air 
craft Electric Power Systems. N. F. Schuh, Ron 
ald Hulsey, Westinghouse 


DP.* Voltage Regulator. Robert 
George Steurley, Westinghouse 


DP57470. Voltage Modulation on Aircraft Elec 
tric Power Systems. R. E. Klokov, C. F. Yohe, 
Westinghouse 


DP57-471. Design of Generating Equipment for 
Electra Turboprop Aircraft. J. M. Alger, W.E 
Warden, W. O. Hanson, Leon Klein, General 
Electric Co 


Gasperettt, 


9:30 am. Environmental Design 


Presiding: D. E. Fritz 


DP57-472. Ram Air Cooling Systems for Air 
craft Generators. R. M. Moroney, MIT 


DP57-473. Analytical Studies of the Steady 
State Off-Design Performance of Ram Air Cool 


ing Systems for Aircraft Generators. A. K. Sen 
MIT 
DP.* A Practical Method of Providing Dy 


namic Force Isolation for Airborne Equipment 
R. C. Starkey, North American Aviation 


DP.* A Feasibility Study of Materials for Use 
in Ultra High Temperature Electronic Trans- 
formers. H. B. Harms, General Electric Co 


DP.* A Report on the Thermal Aspects of 
Applying Aircraft Rotating Electrical Equip- 
ment. Rating of Airborne Electrical Apparatus 
Subcommittee, AIRE 


9:30 a.m. Rotating Electrical Machinery 


Presiding: A. E. Hartman 


DP57-474. Two-Reaction Theory of a General 
Induction Machine and Its Equivalent Circuit 
Dr. Y. H. Ku, Dr. D. W. C. Shen, University of 
Pennsylvania 


DP57475. The Dilemma of Single-Phase Induc 
tion Motor Theory. P. L. Alger, General Elec 
tric Co. 
DP57476. The Steinmetz Conception of the 
Single-Phase Squirrel Cage Motor. Edward 
Bretch 


2:00 p.m. Aircraft Systems 


Presiding: G. W. Sherman 


DP57-477. Parallel A-C Generators on a Com 
mon Drive. W. F. McDonnell, Lockheed Aircraft 
DP57478. The Stability of Aircraft D-C Powe: 
Systems with Inverter Loads. Lt. R. E. Thomas, 
W.A.D.C 


DP57-479. A Meihod of Fault Analysis for A-C 
Aircraft Electric Power Systems. R. D. Jessee, 
L. J. Rindt, Westinghouse 


DP57-480. A Method of Determining the Horse 
power Requirements of Aircraft A-C Generators 
T. B. Owens, Douglas Aircraft 


DP.* Reactive Phenomena in Three-Phase 
Half-Wave Magnetic Amplifiers with Inductive 
Load. Dr. H. M. McConnell, Jack & Heintz 


2:00 p.m. Aircraft Systems 


Presiding: Robert Lyman 

DP.* How To Achieve Aircraft Llectrical Sys 
tem Reliability. John Pierro, North American 
Aviation 


DP57-481. Some Applications of Magnetic Am 
plifiers in Aircraft Generator Protective Systems. 
D. L. Plette, John Butler, General Electric Co 


DP.* Co-ordination of Hydraulic Transmis 
sions and Aircraft AC Generators. S. C. Cald 
well, R. T. Smith, T. E. Coppinger, General 
Electric Co 


DP57-482. Development of Definitions and 
Limits for Frequency Transients and Frequency 
Modulation in 380 to 420 CPS Aircraft Electric 
Systems. O. Markowitz, N.A.D.C 


DP57-483. 
ity. C 


Airborne Electrical System Reliabil 
S. Rea, Glenn L. Martin Co 
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DP.* Frequency and Voltage Moduiauon. H 
I. Horii, C. G. Abendroth, North American Avia 
tion 


2:00 p.m. Rotating Electrical Machinery 
Presiding: E. C. Barnes 


DP57484. Electromechanical Technique for 
Evaluating Effective Insulation Life under Pe- 
riodic Temperature Variations. W. D. Munro, 
Spencer Thermostat Division, Metals and Con 
trols Corp. 


DP57-485. Ventilation and Induction 
F. Myers, Wagner Electric Corp. 


Motors. 


DP57-486. Amortisseur Winding Losses Due to 
Induced High-Frequency Currents. P. L. Alger, 
General Electric Co, 


DP. 57-487. Temperature Tests on 
Enclosed Nonventilated Motors. R. F 
Westinghouse Electric Corp 


Totally 
Woll, 


Ihursday, May 9 


2:00 p.m. Power Generation 


Presiding: W. T. Beatson 


DP57-488. A Method of Determining the Input 
Power Requirements of Aircraft Generators. 
T. B. Owen, Douglas Aircraft 

DP.* Pulse Gate Control Applied to Three 
Phase Magnetic Amplifiers. Dr. A. Krausz, 
Jack & Heintz 


DP57-489. High Speed Permanent Magnet Al- 
ternators. A. T. Puder, F. Strauss, Ruckstell, A 
Division Of General Tire & Rubber Co 


DP57-490. Sintered Plate Nickel-Cadmium Bat 
teries. L. G. Hector, Sonotone 


DP.* Small Generating Systems for Missiles and 
Aircraft. H. S. Sechrist, W. B. Rutledge, Gen 
eral Electric Co 


9:30 a.m. Power Generation 


Presiding: Ken Remington 


DP57-491. Silver Zinc Batteries as a Source of 
Primary Electrical Power for a Pilotless Air 
craft. L. T. Abrahamson, Boeing Aircraft 


DP.* Static Exciter for Aircraft Generators. 
H. A. Butten, D. L. Plette, General Electric Co 


DP57.492. Electrical Ignition for 
Fuels. S. J. Sheheen, Ithaca, N. Y 


DP57-493. Flat Work Coil 
thews, Manhattan Beach, Calif 


Conductive 


Design. B. Mat 


A CLASSIC SWEEP of line and form from earth 
to sky describes the Carillon at Deeds Mem- 
orial Park, Dayton, Ohio, where the District 
Meeting will be held. 
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MULTIPLE SPINDLE 
milling machine (Cin- 
cinnati Hydrotel) re- 
moving excess mate- 
rial from propeller 
thrust members by 
undercutting propel- 
ler ribs at Aeroprod- 
ucts Operations, Al- 
lison Division, GMC, 
which will be visited 
Wednesday after- 
noon, May &, dur- 
ing the Distict No. 2 
and 11 Meeting. 


DP57-494. The Presence of Informative Feed 
back in the Control-Stick Motion of a Pilot in 
Control of an Airplane. W. D. Diamantides 
Goodyear Aircraft 

DP57-495. Generator Torque Calculations. 1) 
F. Toffolo, Naval Research Laboratory 


9:30 am. Rotating Electrical Machinery 
Presiding: W. R. Appleman 


DP57-496. 
in Induction Machines. A. M 
Allis Co. 

DP57-497. Slip-Torque Relationship for Single 
Phase Motors. M. V. Jorgenson, Louis Allis Co 
DP57-498. A High Power Factor, One Running 
Capacitor, Two-Motor System. S. §. L. Chang 
New York University 


Stray Load Losses and Stray Torques 
Odok, Louis 


2:00 p.m. General Topics 


Presiding: Dan Forsythe 


DP57499. Aircraft Application of High Start 
ing Torque, Low Inrush Current, 400-Cycle In 
duction Motors, S. H. Vogt, BuAer 


DP57-500. Ground Power Equipment. 7. 4 
Holliday, Breeze Corporations, Inc 


DP.* 
nents and Systems. HK. ] 


Radiation Effects on Electronic Compo 
Milliron, W.A.D.C 


Courtesy Acroproducts Operations, Allison Livinon, GME 


DP57-501 The Role of Analog Computers in 
Propeller Control Design. Lt. KR. A. Frech 
W.A.D.¢ 


DP57-502. An Approach to Automatic Reduc 
tion of Propeller Stress Data—A Digest. /. A 
Pettier, W.A.D.C 


DP57-50%. Design Considerations for Aircratt 
Relays. L. BE. Massie, E. T. Kotnik, Convair 


2:00 pam. General Lopics 


Presiding: Jesse Keyes 
DP57.504. 
Aircraft Motor Components, HK. 1 
eral Electric Co 


DP.* Solid-State Rectifiers for Electrical Ma 
chinery. Richard Alberts, W.A.1)4 


DP57-505. An Analytical Study of the Desicn 
Parameters for Continuous Strip fire Control 
Detection Systems. / D frit Samuel 
Brand, Douglas Aircraft 


DP.* Five Years Experience with Gas Turbine 
Generator Sets. Dr. E. O. Nauman, Solar Alt 
craft 


Development of High Temperature 
Balke, Ger 


DP.* An Electrical Speed and Load Division 
Control for Constant Speed Air Turbine Drive 
L. G. Norris, P. Dantowitz, General Electric Co 


DP57-506. A Gas Turbine for a 7-Kva Generat 
ing Set FE. Ritci, Lear, Ine 


A Survey of Public Relations 


Activities at the Section Level 


J. J. KEARNEY 
ASSOCIATE MEMBER 


AS YOU PROBABLY KNOW, the AIEE 
Public Relation (PR) Committee prepares 
and disseminates information concerning 
the Institute and its activities intended for 
distribution Institute's 
publications. It also advises and assists local 
Section PR committees in handling public 
relations at the local levei. 

In an attempt to evaluate its service in 
this area, the National Public Relations 
Committee surveyed the Public Relations 
local Sections on pertinent 


outside the own 


Committees of 


Mr. Kearney is assistant managing technical 
editor, Electrical World, and secretary of the 
AIEE Public Relations Committee 
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public relations activities. Nineteen replies 
were received to a questionnaire prepared 
by the Public 
represents 
Sections. 
The survey showed that although 16 to 19 
AIEE Sections have Public 
mittees, not all of them are taking full ad 
vantage of all the 
available. but 


Relations Committee. This 


about 18% of the Institute's 


Relations Com 


public relation tools 
regardless of size, commit 
tees using all of them usually meet with 


SUCCESS, 


Few Committees Have Vice-Chairman 


Membership in these local committees 


ary in accordance with the size of the Sec 











tion. In all instances, full membership was 
active. However, only 30% have a vice 
hairman, Lack of one makes it difficult for 
the committce to maintain continuity in 
its activities, The incoming chairman has to 
become familiar with the nature and scope 
of public relations work before he can work 
efficiently and secure good results, 

Only half of the section PR committees 
have regular meetings (those who do 
isually hold them once a month) or pre- 
pare regular who do not 
hold regular meetings are probably missing 
a good opportunity to expand their public 
relations activities because an exchange of 
ideas is a very good approach to finding 
ways to expand public relations activities, 
Meetings need not be held monthly, but 
they should be held often enough to dis 
cuss potential 


reports, Those 


activities, investigate new 
areas worthy of attention, and plan special 
vays to publicize key events. Public rela- 
tions is not a cut-and-dried science. It re 
quires free discussion to find the best tech 
niques 


Formal Budget Is Needed 


Only 4 of the 19 Sections reporting indi 
ated they had a formal budget for public 
relations activities. Although it is true that 
relations functions can be 

without a committed 
certain 


certain public 


carried out budget 
such as sta- 
lionery, postage, and printing which must 
vc met if a well-rounded and 


there are expenses 


thorough 
public relations job is to be performed. Un- 
doubtedly, in) many instances, individual 
financial assistance 
for these items and this may account for the 
lower percentage of local sections having 
formal budgets. 


companies have given 


However, lack of a committed budget 
makes it difficult for a public relations o1 
yanization to function properly. It takes 
money to tell the story. And, furthermore, 
the monetary expenditure must be ade 
There is no such thing as doing hall 
the job. If the effort is not extensive enough 
to cover the situation adequately, the ex- 
penditure will be completely wasted. 

The survey indicated that the publicity 
kit prepared by the Institute's Public Rela 
tions Consultants has been adequately di 
gested and used on the Section level. This 
kit gives the “where, why, when, and how” 
of publicity, It gives the local PR man 
helpful hints in evaluating the need and 
methods of obtaining good publicity. Sam 


quate 


ple copies of various types of new releases 
are contained in the kit. Almost all of the 
Sections reported that this was a valuable 
aid in preparing news releases and getting 
them published 

The Publicity 
iid apparently appreciated 


another 
This is, as its 
name implies, an informative letter. It is 
issued approximately every two months to 
Section Public Relation Chairmen. Pur 
pose of the Newsletter is to publicize help 
ful hints on how 


Newsletter was 


have actually 
achieved good publicity results, Yet, despite 
its acceptance, only two Sections reported 
making any contributions to it. How much 
more useful will this Newsletter be when 
all Sections contribute material about then 


Sections 


experiences? 

About half of the reporting Sections have 
used the Meeting Manual to 
This manual contains instructions 


good ad 
vantage 








$34 





on practical ways lo serve newspapers, radio, 
television, and the technical and trade press 
during a meeting. Information in it alout 


newspapers was most helplul. Local ’R 
committees also found suggestions about 


committee setup and printing important, 


Local Awards Night 


A new publicity tool is the promotion of 
a Local Awards Night. It is planned as an 
event during which formal awards are 
made to deserving members of the Section, 
As such, it is a “natural” for publicity. 

Despite its newness, Local Awards Night 
programs were held by one third of the 
Sections. Generally, members and guests 
were invited and in some instances students 
as well as members’ wives. The nature of 
the meeting varied. Some arranged it as a 
strict business meeting, others a social 
meeting, and still others a combined busi- 
ness and social meeting, All Sections hold 
ing a Local Awards Night program re- 
ceived favorable newspaper coverage. 

About one third of the Sections have 
contacted local radio stations and in all 
cases but one the response has been favor- 
able. This has been true regardless of the 
size of the Section. Those who have not 
approached radio stations have not done 
so because they do not believe radio would 
give effective coverage or that the twpe ot 
material available would warrant such cov- 
erage. However, the favorable response re- 
ceived by those who have approached radio 
stations indicates that this type of coverage 
should be considered by more local Sec- 
tions 





Another new aid for local Sections is the 
President’s Letter. lt is designed to bring 
the latest Institute news as quickly as pos- 
sible to the Sections. Light issues per year 
are scheduled. It should be used as an an 
nouncement at Section meetings. 

The new President's Lette: has been used 
by about one third of the Sections. Some 
chairmen have read it to the Section. In 
other instances material from it has been 
used as “filler” for the Section newsletter. 


Newsletters Are Used 


Six of the 19 Sections reporting have 
newsletters. Half of them are mimeo 
graphed, two are relief printed, and one is 
produced by oflset. These newsletter are 
usually a one- or two-page monthly publi 
cation put together ly the PR committee 
It usually contains local news, meeting no- 
tices, and some advertising. Lack of money 
was cited by most Sections not having a 
newsletter as their reason for not publish 
ing one. In such instances, a joint publica 
tion with other allied professional societies 
may be the solution. Some Sections have 
tried this type of co-operative venture with 
apparent success. 

Most of the reporting Sections indicate 
the publicity kit is the most helpful PR 
tool. The Public Relation Newsletter was 
also considered very usclul. 

Local meetings have generally been pub 
licized by direct mail notices, by local 
newspaper notices, and use of local engi 
neering journals. But quite a number indi- 
cated the successful use of company house 
organs and bulletin boards. 





Lamme Medal for 1956 
Awarded to Dr. H. H. Beverage 


The Lamme Medal for 1956 has heen 
awarded to Dr. H. H. Beverage (AM ‘23, F 
'48), director of Radio Research Laboratory, 
Radio Corporation of America (RCA), 
» for his pioneering and outstanding 
engineering achievements in the conception 
and application of principles basic to prog- 
ress in national and worldwide radio com- 
munication,” 





Courtesy Curchack-Kalayjian 


H. H. Beverage 


The presentation ceremony will take place 
on June 24, 1957, during the ATEE Summer 
General Meeting in Montreal, Que., Canada, 

Dr. Beverage was born at North Haven, 
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Maine, October 14, 1893. Following his 
graduation from the University of Maine 
in 1915, he was employed by the General 
Electric Company in the radio laboratory 
of Dr. E. F. W. Alexanderson. In 1920, Dr. 
Alexanderson was appointed as the first 
chief engineer for the newly formed Radio 
Corporation of America, and Dr. Beverage 
was transferred to that organization to head 
a laboratory concerned with radio propaga 
tion and the development of transoceanic 
radio receiving systems. Dr. Beverage was 
appointed chief research engineer of RCA 
Communications, Inc., in 1929, and became 
vice-president in charge of research and de- 
velopment in 1940. In 1942, Dr. Beverage 
also became associated with RCA Labora- 
tories and is presently director of radio re- 
search for that organization. 

Dr. Beverage holds about 40 patents and 
is co-inventor of the wave antenna and the 
diversity system for high frequency recep- 
tion. He is a Fellow of the Institute of 
Radio Engineers (IRE), American Associa 
tion for the Advancement of Science, and 
the Radi® Club of America. He was presi 
dent of the IRE for 1937 and received the 
Liebmann Memorial Prize in 1923, and the 
Medal of Honor in 1945, from that society. 
He received the degree of D. Eng. from the 
University of Maine in 1938. Other honors 
include the Armstrong Medal from the 
Radio Club of America in 1938, Radio Pio 
neer Award from the National Association 
of Broadcasters in 1940, Signal Corps Cer- 
tificate of Appreciation in 1944, and the 
Presidential Certificate of Merit in 1948. He 
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was elected Eminent Member of Eta Kappa 
Nu in 1955. From 1942 to 1946, he was part- 
time consultant to the Ollice of the Secretary 
of War and made several trips to the North 
Atlantic stations of the Air Force and to the 
European Theatre and Alaska in connec- 
tion with military communication problems 


AIEE Michigan Section 
Holds Power Group Meeting 


Ihe Technical Meetings Group on Power 
of the Michigan Section AIEE held a meet- 
ing in the new Meter Building of the Con- 
sumers Power on January 15, 
1957 in Jackson, Mich. Three talks were 
heard on the subject “Solutions to Distribu- 
tion System Problems—Present and Future.” 
rhese talks were presented by C. E. Asbury, 
supervisor of system planning of Common- 
wealth Associates Inc.; J. R. Frey, system 
planning engineer of Consumers Power Co.; 
and Wylie Groves, chief planning engineer 
of the Detroit Edison Company. Approxi 
mately 150 engineers from Detroit, Ann 
Arbor, Lansing, and Jackson braved zero 
degree weather to attend 

Mr. Asbury discussed some of the more 
important engineering and economic prob- 
lems of distribution such as alternate meth- 
ods of providing service. He introduced his 
talk with a very interesting description of 
the first distribution systems that were built 
by Thomas Edison. 

Mr. Frey discussed some of the problems 
caused by the customer, stating that the cus- 
tomers determine the type of distribution 
system used. One of the biggest problems in 
distribution today is electric house heating 
and how to meet it. 

Mr. Groves talked on some of the non- 
engineering problems of distribution, such 
as acquiring substation sites and making 
them acceptable to the surrounding land- 
owners. He told of many of his experiences 
with zoning boards. 

F. A. Denbrock of Commonwealth Asso- 
ciates Inc. was chairman of the meeting and 
was assisted by K. C. Goodwin of Consumers 
Power Co. J. A. Jancar of Westinghouse 
Electric Corporation, Detroit, was the mod- 
erator for the meeting. 


Company 


Many Events Planned for 
1957 Summer General Meeting 


The Entertainment Committee of The 
AIEE 1957 Summer General Meeting to be 
held in Montreal, Que., Canada, June 24-28, 
is planning a number of entertaining events 
for those who attend 

On Sunday afternoon, June 23, between 
$ and 5 p.m. there will he an afternoon tea 
in the Sheraton Mount Roval. 

Golf tournaments will be played on Tues- 
day, June 25, and Wedneslay, June 26. The 
first day will he used as a qualifying 18 
holes for the Mershon Trophy. The four 
lowest net scores will qualify their holders 
to play match plas for this trophy on 
Wedrieulay. A qualifying figure will be set 
on the first 18 holes to limit the number 
of contestants plaving on the second day 
for the Lee Tropliy. Arsangements will be 
made to permit delegates and their wives 


Aprit. 1957 


Be 
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THE MODERATOR 
and three speakers 
for the AIEE Michi- 
gan Section Power 
Group Meeting were 
(left to right) J. A 
Jancar, C. E. Asbury, 
Wylie Groves and 
J. R. Frey. 


to play golf at their leisure at other courses 
around Montreal. Club privileges will also 
be obtained for the delegates wishing to 
play tennis. 

Tuesday evening the Smoker Committee 
has arranged a dinner, to be followed by 
entertainment. 

On Thursday, June 27, a member's iden 
tification badge will be his entrance fee to 
the President’s Reception. A dinner and an 
informal dance will follow. 

For the ladies a Committee is organizing 
special events which include for Tuesday 
June 25, a special evening at the Bellevue 
Casino Club. On Wednesday June 26, there 
will be a bus trip to Laurentian Mountain 
resorts; lunch will be served at the Chante 
clair. On Thursday June 27, the ladies Com 
mittee has organized a sight-seeing tour 
around Montreal. On that occasion the City 
of Montreal will play host to the ladies and 
serve tea on historic St. Helen's Island 

The following inspection trips have been 
arranged: 


Trip Ne. I Limited to 44 men, June 25. Full 
day trip at the Bersimis Power Develop 
ment Via T.C.A. chartered aircraft 

Trip No. 2 For 50 delegates, June 25. Morn 
ing trip to Hydro-Quebec Service Centre to 
see microwave equipment. 


Trip No. 3 For 100 delegates, June 25. After 
noon trip to Lachine to see hydroelectric 
turbine and pump manufacture, and Test 
Laboratory 


Trip No. 4 For 75 delegates, June 26. Morn 
ing trip to Montreal Locomotive Works 
Plant—emphasis on diesel electric locomo- 
tive production. 


Trip No. 5 For 100 delegates, June 26. Af 
ternoon trip to The St. Lawrence Seaway, 
to see the work in the Lachine section ex 
tending to Beauharnois 


Trip No. 6 For 100 delegates, June 26. Af 
ternoon trip to Beauharnois Power House 


Trip No. 7 For 75 delegates, June 27. Full 
day trip to Quebec Iron and Titanium 
Smelter Plant at St. Joseph de Sorel and to 
Shawinigan Water and Power Company's 
230-kv Terminal Station at St 
Sorel. 


Joseph de 
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Courtesy Jackson Citizen Patriot 


Electric Heating Conference 
Will Be Held April 23-24, 1957 


On Tuesday, April 23, and Wednesday 
April 24, 1957, the Third Biennial AIEI 
Conference on Electric Heating will be held 
in the Commodore Perry Hotel at Toledo 
Ohio, under the joint sponsorship of the 
Electric Heating Committee, Industry Divi 
sion, and the Toledo Section of the AIEI 
rhis conference is somewhat of a departure 
from some engineering meetings, in that it 
is entirely for the benefit of those who are 
not necessarily experts in the field. It em 
phasizes the practical, rather than theoreti 
cal, aspects of industrial heating methods 
and equipment 

The conference will open with a_ basi 
refresher session on the fundamentals of 
resistance, radiant, dielectric, and induction 
heating. It will close with four concurrent 
workshops where members of the audience 
will meet and have the opportunity to 
chat with the experts in each of the fore 
going fields 

An illustrated, bound booklet of the pa 
pers to be presented will be included as a 
These booklets 
will be distributed at the conference, and 


part of the registration fee 


additional copies will be available at a 
nominal charge 

It is hoped that a large number of peo 
ple in the engineering and design depart 
ments of manufacturing concerns will be 
reached. It is important to familiarize the 
men who actually write specifications with 
the various forms of industrial electric heat 
ing. This applies to people in plant engi 
neering 
product designers, and draftsmen 


departments process engineers 


F. W. McCloska Speaks at 
Iowa-Illinois Section Meeting 


[he January meeting of the lowa-Illinoi 
Section AIEE was held on Tuesday, January 
15, 1957, at the Tower restaurant in Moline, 
Ill. A family style chicken dinner was served 
prior to the meeting 

Ihe speaker of the evening was F. W 
McCloska (M ‘46) of Sargent and Lundy 








consulting engineers, Chicago, Ill. His sub 
ject was “Extra High Voltage Transmission.’ 
Mr. McCloska discussed the development 
vork, technical problems, and the economics 
of 345-kyv transmission. As a partner of Sar 
gent and Lundy, he has worked on two of 
the present $45-kyv 
Atomic 


lines namely, the one 
Energy Commission at 
Ohio, and the one for the 
Commonwealth Edison Co, near Chicago, 
il 

The District AIEE Vice-President, J. H 
Foote was also present at the meeting and 
gave a short talk on the reasons for vice 
president visitations and also on some of 
the national objectives of AIBF 


for the 
Portsmouth, 


Ninth Conference Being Held by 
Rubber and Plastics Subcommittee 


The Ninth Conference on Rubber and 
Plastics will be held in Akron, Ohio, at the 
Mayflower Hotel, April 8-9, 1957. This con 
ference is sponsored by the AIEE Rubber 
ind Plastics Subcommittee of the General 
Industry Applications Committee 

Ihe tentative technical program for the 
conference follows 


Monday, April 8 


9:00 a.m, Opening Session 
Keynote Address: Dan Pellett, B. ¥. Goodrich Co 
9:45 a.m. Session 1 

Adjustable Speed Drives—Electrical, Hydraulic, 
and Mechanical—Their Application to Rubber 
Processing Equipment. Wilbur Jones, Goodyear 
lire & Rubber Co 


11:00 a.m. Session 2 


Electric Motor Braking Methods for Rubber and 
Plastics Industries. J. C. Ponstingl, Westinghouse 
Electric Corporation 


12:00 Noon. Luncheon Recess 


2:30 p.m, Session $ 

Design Features of Electrical Installations for 
Areas which Are Hazardous because of Flam 
mable Vapors and Combustible Dusts. C. MM 
Park, Mill Mutual Fire Prevention Bureau 


1:45 p.m. Session 4 


Electrical Safety Standards. P. / 
Rubber Co 


Powell, U. § 


5:30 p.m. Cocktail Hour 


6:30 p.m. Banquet 

Address: M. F. Gigliotte, Monsanto Chemical Co 
Subject: Plastics as an Engineering Material of 
Construction 


Fuesday, April 9 


9:00 a.m. Session 5 
Aluminum Conductors, KR. RO Cope, Aluminum 
Company of America 


10:45 a.m. Session 6 


Programming. 1 KF 
{ oimpany 


Lewis, General Fleetric 


12:00 Noon, Luncheon Recess 


2:30 p.m, Session 7 

Special Drive for Rapid and Accurate Cycling 
Tom Jones, National Rubber Machinery Co 
3:45 p.m. Session 8 

Subcommittee Reports 


Problems Due to Atmospheric Contamination 


BE. L. Smith, chairman 
Standardization for Rubber and Plastics Indus 
tries. W.S 


Watkins, chairman 






Fela) 





Final Plans Made for 


Conference on Power Rectifiers 

Final plans for the Conference on Power 
Rectifiers, sponsored jointly by” the Semi- 
conductor-Metallic Rectifier and Industrial 
Power Rectifier Committees of AIEE, to be 
held at the Morrison Hotel in Chicago, HL, 
June 4-5 were agreed upon at a recent meet 
ing of the Executive Committee in charge 
of this conference. 

A total of 4 sessions will be held during 
which 16 papers will be presented. Three 
sessions will be’ conducted in a manner simi 
lar to conventional Institute technical ses 
sions with the speaker being given 20 to 25 
minutes for presentation and 15 to 20 min 
utes being allotted for discussion from the 
floor, The papers will cover subjects such as 
general theory and basic principles, fields of 
application of various types of rectifiers, 
progress in standardization—both na 
tional and international—application prac- 
tices, and operation and maintenance, These 
papers will be principally concerned with 
mercury arc, metallic and semiconductor 
rectifiers for power service where installa- 
tion ratings range from a few hundred am 
peres to over 100,000 amperes. 

The highlight of the conference will be 
a panel discussion on application and main 
tenance. The symposium will begin with a 
short presentation on experience in each of 
the following fields: (1) low voltage electro- 
chemical, (2) low voltage plating, (3) high 
voltage electrochemical, and (4) steel mill 
auxiliaries and main drives. The presenta 
tion will be made by an eminent user in the 
field. These four men plus two representa 
tives of the manufacturers will comprise 
the panel which will answer questions from 
the floor. Informal discussion from the au 
dience drawing upon their experience in 
these fields will be welcomed and encour 
aged 

All papers presented at the conference 
will be published in a bound booklet which 
will be available at the registration desk 
for $4 each 

Because a large attendance is anticipated, 
the Constitution Room, which accommo 
dates 500 people, has been reserved for the 


technical sessions 


Dr. C. A. Adams To Be Honored 
by the American Welding Society 


A complete sellout of available space for 
the fifth welding show sponsored by the 
American Welding Society two months be 
fore the opening will make the show the 
largest in its history 

Scheduled for Convention Hall, Philadel 
phia, Pa., April 9-11, 1957, the exposition 
will be 30°, larger than the largest of the 
previous expositions. During the 
week, April 8-12, inclusive, the society will 
hold its annual meeting and technical ses 
sions at the Hotel Sheraton, Philadelphia, 
Pa 

Both the show and other 
honor Dr. C. A 
called the 


same 


meetings will 
Adams (F ‘13), frequently 


dean of American chiyinecrs, 


who founded the American Welding So 
ciety. The show has been renamed “The 
Adams National Show,” and a_ banquet, 
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“The Adams National Dinner,” will be 
tendered in his honor. 

The AIEE, which recently awarded its 
1956 Edison Medal to Dr. Adams, will join 
in the sponsorship of several of the tech 
nical sessions. 

Ninety research experts will participate 
in the reading of papers on recent welding 
developments. 

D. C. Smith, chief metallurgist, Harnisch 
feger Corp., Milwaukee, Wis., will deliver 
the society’s annual Adams Lecture. 

Other activities scheduled include a prac- 
tical welding conference, of nontechnical 
nature, at Convention Hall, and conducted 
tours of industrial plants in the Philadel 
phia area. 

Advance registration tickets and hotel in 
formation may be obtained from R. T. Ken 
worthy, exposition management, 12 E. 41 
St., New York 17, N.Y. 

Three papers will be read at each of 18 
technica! The tentative program 
follows 


sessions. 


Monday, April 8 


Morning 

Business Session 

Address by J. }. Chyle, society president 
National Awards 

Adams Lecture by D. C 
the High-Tensile Weld 
Hydrogen Electrodes’ 


Smith: “Evolution of 
Metal with Low 


Afternoon 

Nuclear Reactors and Irradiation Effects 
Weldability and Research 

Applications 


Tuesday, April 9 

Morning 

Nuclear Reactors and Irradiations Effects 
Resistance Welding 

Research and Applications 


Afternoon 

Resistance Welding 
Weldability and Research 
Structures 


Wednesday, April 10 


Morning 

Resistance Welding 
Weldability and Research 
Design and Application 


Thursday, April 11 


Morning 

Arc Welding 

Titanium and Zirconium 
Brazing 


Friday, April 12 
Morning 
Gas-Shielded Welding 


Pressure Vessels 
Surfacing, Brazing, and Soldering 


IRE Establishes 
W. R. G. Baker Award 


The Board of Directors of the Institute 
of Radio Engineers (IRE) has announced 
the establishment of a new IRE award, to 
be known as the W. R. G. Baker Award, 
to be given annually to the author of the 
best paper published in the Transactions ot 
the IRE Professional Groups, 
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The award will consist of a certificate to 
gether with a cash award comprising the 
income of a fund donated to the IRE by 
Dr. W. R. G. Baker (F °47), vice-president 
of the General Electric Company and chair- 
man of the IRE Professional Groups Com 
mittee. 

The 1957 W. R. G. Baker Award will go 
jointly to Messrs. Kircher of Hughes Air- 
craft Company, and Trent and Fewer of 
Bell Telephone Laboratories for the follow 
ing series of three papers which appeared 
in the IRE Transactions on Audio: “Prop- 
erties of Junction Transistors” by R. J 
Kircher, IRE Transactions on Audio, No. 4, 
July-August, 1955; “Design Principles of 
Junction Transistor Audio Amplifiers” by 
R. L. Trent, IRE Transactions on Audio, 
No. 5, September-October, 1955; “Design 
Principles for Junction Transistor Audio 
Power Amplifiers” by D. R. Fewer, IRF 
Transactions on Audio, No. 6, 
December, 1955. 


November 


24th Annual Report 
Is Published by ECPD 


Engineers’ Council for Professional De 
velopment (ECPD) has published its 24th 
Annual Report, covering the administrative 
year 1955-56. 

Prominent in the Annual Report are in 
dividual reports by the following ECPD 
committees: Guidance Committee, Educa 
tion and Accreditation Committee, Student 
Development Committee, Training Com 
mittee, Recognition Committee, Ethics 
Committee, Information Committee, ECPD 
Engineers Joint Council (EJC) Joint Com 
mittee on Practice of Engineering, and 
ECPD-EJC Joint Task Committee on Engi 
neering Profession Survey. 

Also included are highlights of the 24th 
Annual Meeting of ECPD, held October 
25-26, 1956, in Detroit, Mich., and reports 
of the representatives of the constituent o1 
ganizations of ECPD, one of which is the 
AIEE 

One of the important functions of ECPD 
is the accrediting of curricula leading to 
engineers degrees. A list of institutions in 
the United States accredited by the organi 
zation is contained in the Annual Report 
as well as a list of Canadian universities 
offering courses in engineering subjects 

Among the publications offered by ECPD 
which are described in the Annual Report 
are Accredited Curricula Leading to First 
Degrees in Enginecring in the United States, 
1956; and Accredited Technical Institute 
Programs in the United States, 1956. These 
booklets may be obtained from ECPD, 29 
West 39th St., New York 18, N. Y., 25¢ each 
The 24th Annual Report may also be ob 
tained for the price of $1. 


Connecticut Subsection Visits 
U.S. Navy Underwater Sound Lab 


The newly formed New London Sub 
section of the Connecticut Section of AIEE 
recently sponsored a meeting in New Lon- 
don, Conn., at the U.S. Navy Underwater 
Sound This meeting was ar 
ranged essentially for the student members 


Laboratory 
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of the University of Connecticut at Storrs 
A tour ol the facilities was arranged through 
J. A. Wheeler and F. N. Sentell of the 
Sound Laboratories. The student advisor 
from the electrical engineering department 
of the University of Connecticut was H 
Lucal. 

The New London Subsection covering the 
southeastern area of Connecticut was formed 
in September 1956 under the direction of 
W. A. Upham, chairman of the Connecticut 
Section. The Chairman of the Subsection, 
A. E. McClarren, is with the Electric Boat 
Division, General Dynamics Corp., Groton 
Conn. The Executive Committee of the 
Subsection is composed of Mr. McClarren; 
Theodore Braaten, a past chairman of the 
Connecticut Section; R. M. Bowers, secre 
tary-treasurer; C. F. Luby; J. L. Randall 
and E. P. Rivard. 

The Subsection, in addition to this recent 
meeting, has sponsored two other meetings, 
one on “The Professional Engineer,” and 
one on “U.S. Satellite Development as Part 
of the Geophysical Year Celebration,” both 
held at the U.S. Coast Guard Academy 


Additional Conference 
Papers Are Now Available 


rhe following is the list of conference 
papers presented at the 1957 Winter Gen 
eral Meeting, New York, N. Y., January 
21-25, which were not numbered at the 
time of the meeting. They have now been 
numbered and are available to members 
for 40¢, and to nonmembers for 80¢. Send 
order and remittance to: AIEE Order De 
partment, 33 West 39 St., New York 18, N.Y 


CP57-232 Television Translators and Satellites 
Benjamin Adler 

Corona Measurements on Oil-Insu 
lated Transformers. E. Adolphson 
F. J. Vogel 

Phase Angle Measurements in the 
Audio Range. David Alper 
Automatic Program Control for Tel 
vision Broadcasting. A. C. Angus 
Switching Surges on Switching a Line 
and Transformer as a Unit. L. O 
Barthold, 1. B. Johnson, A. J. Schultz 


CP57-239 


Ihe Gassing of 
under 


Liquid Dielectrics 
Electric Stress—The Influence 
of Voltage and Pressure. H. Basseches 
Mrs. M. W. Barnes 

Evaluation of Operating Principles 
with Microwave Relaying. J. Berdy 
H. J. Fiedler, F. C. Krings, A. J 
McConnell 

Advancements in the Facsimile Art 
during 1956. W. H. Bliss 

The Effects of Radiation on Mylar 
E. L. Brancato 

Report on Progress and Trends in 
European = Electrification f H 
Brown, C. B. Lewis, D. R. MacLeod 
Four-Inch Diameter Motors for Sub 
mersible Water Well Systems. M. J 
Carroccio 

The ECPD Program in the Field of 
Professional Ethics. C. T. Chave 
Thermal Aging of Elongated Fu 
ameled Wire. Dean Westervelt, &. / 
Croop 

Effects of Arcs on Silicone Liquid 
Dielectrics. C. G. Currin, J. F. Dexter 
A Dual Circuit Electronic Regulator 
J. J. Dailey, Jr 

A Pioneer 230-Kv Pipe Cable Instal 
lation. W. A. DelMar, E. J. Merrell 
J. H. Nicholas 

Operating Characteristic of High 
Capacity Air-Break Contactors on In 
dustrial Power Systems. 8. R. Durand 
Thad Bellinger 

Load Dispatching in a Large Indus 
trial Plant. J. R. Eckert, J. M. Pet 
ruska 

Electrostatic Recording and Repro 
ducing Devices. H. Epstein, G. KR 
Mott 

Control of Radiation from FM an! 
TV Receivers. R. J. Farber 
Numerical Analysis of Physical Sys 
tems Using Digital Computers. XK. 
Ferguson, P. A. Zaphyr, E. L. Harder 
A Transistorized Repeater for 45 BN 
Carrier, R. H. Fish, V. Babin 
lransistorized Television 
Using the Miniature Vidicon. 1. F 
Flory 

Rectifier Locomotives for the Vir 
ginian Railway. J. C. Fox, J. P. Wiles 
A New “De-lon” Air Breaker for 
750 Mva, 18.8 Ke. Russell Frink 
J. M. Koxlovic 

New Noise Sources for 
the Performance of 
tems. R. H. Geiger 
Heat Flow in D-C Motor Field Coils 
as a Function of Insulation Deteriora 
tion. G. P. Gibson, J. G. Schwarchop{ 
The Effect of Rate of Irradiation on 
the Breakdown Strength for Kel.t 
J]. Goodman 

A Curriculum in Computer Appli 
cations at the Moore School. 8. Gorn 
4. Matz, G. W. Patterson 


Cameras 


Monitoring 
Microwave Sys 
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A MEETING at the U. S. Navy Underwater Sound Laboratory was sponsored recently by the New 
London Subsection of the AIEE Connecticut Section. A tour of the facilities was also arranged 
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©P57-279 ‘The Polyethylenes for Higher Voltage Siete eee 
Cables. Kh. C. Graham 
40 ‘Thermal Stability of Flexible Sheet Membership in the American Institute of Elec- 
rey: Usin Wrapped Bar trical Engineers, including a subscription to this 
Method ; , F i i 
e thod. R. L. Griffeth publication, is open to most electrical engi- 
282 Application of Computers to the : ; 
Atialysi of Sudden Short-Circuit neers Complete information as to the member- 


Oxcillograms. D. B. Harrington, J. K ship grades, qualifiications, and fees may be 
Whittlesey 





















































































































































obtained from Mr. N. S$. Hibshman, Secretary, 
“4 I he Db Conductivity of Simple 
33 West 39th Street, New York 18, N. Y. 
Chlorinated Hydrocarbons. J. Hart 
A. Gs. Mungall 
SS 
45 Design Considerations for Rectifiers 
for Railway Locomotives. C. C. Her CP57-907 Heat Aging of Class B Varnish Wire 
shind, J. E. Hudson, W. R. Ketten Enamel Systems. Heat Resistance of 
ring Insulating Varnishes, J. R. Learn 
‘6 Research in Europe for American 0% Measurement and Control of Minute 











Industr J. E. Hobson 








Frequency Variations in Supply Sys 
































‘87 6Plant’s Power Distribution Systen tems and Survey of the Present State 
Has kace Lifting. £. H. Howard of the Art. R. Leonhardt 

289) Modern Requirements for Oil Well $11 4i- Variable Function Generation. J 
Pumping, J. K. Howell, 8. 8. Brone Levitt 

292 ‘Ihe Use of Pipe-to-Soil Potential 1S Engineering Work—The Human Re 

















Measurements in Determining the ource. C, H. Linder 


Corrosion — of Underground Pipe $14 A Branch-Circuit Wiring System Used 






































Lime ternard Husoch it the National Bureau of Standards 
204 The Arithmetic Design of the Nordic R. L. Lloyd 

Computer, T. A. Jeeves, W. D. Rowe 117 Facsimile Recording Techniques in 
295 A High Voltage Surge ‘lest for De 





Hydrographic Service. Bernard Lus 




















































































































































































































tecting Faults between ‘Turns of Ro hind 
tating Machinery. J. 8. Johnson, R. F & An Electrical Engineering Curriculum 
Kell with a Systems Philosophy. W. A 
9 «High Frequency bluorescent Lynch 
Standard Fluorescent Lighting Sys $20) «Static Switching Systems for the Steel 
tems, W. HH. Johnson, J. Winpisinger Industry. R&R. EE. Manko 
07 RCA Multiplex/ARQ System i] $21 Four Years of Experience with High 
Kahn, A. Liguori Voltage Polyethylene Power Cables 
208 Optimal Utilization and Expansion of G. Martin, P. Flouck, B. Schmidt 
Interofice Trunking Facilitic R. £ ‘2 ‘lelemetering in Earth Satellites 
Kalaba, M. L. Juncosa NV. UW Mathews 
209 Low Sound ‘Transformers. G. K. Kal ‘25 Earth Satellite Instrumentation Pro 
lenbach, M. W. Schult Wap Av J gram. N. W. Mathews 
Twome $24 Transformer Oil Preservation. J. R 
$00 Color Television Recording Employ Meador, N. E. Dillow 
ing Lenticular Film, R. D. Kell $26 Compression Forces Influencing Pipe 
301 «Design of a Medium Power Ceramic ype Cables. E. J. Merrell, A 
letrode, J, W. Kendall, Jr McKean 
OS ‘The Effects of Radiation on the 427 Applications of Polyethylene in the 
Properties of Dielectric Materials Wire and Cable Industry. £. J. Mer 
Yo tl. Klein rell 
304 Arrestor and Capacitor Location on ‘0 ‘The Measurement and Use of Equiva 

















Industrial Power Systems. A. Knable lent Noise Parameters for R-F Ampli 
D. Dalasta 








hers. Christoph Metelmann 












































Solid-State Devices Conference 
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Courtesy Shields 














SOME COMMITTEE MEMBERS for the special technical conference sponsored by the Joint AIEE- 
Institute of Radio Engineers Committee on Solid-State Devices and the department of electrical 
engineering of the Catholic University of America, April 22-23, 1957, Washington, D. C., are: 
(left to right) J. C. Michalowicz, Catholic University, chairman; J. H. Kilcoyne, Jr., Chesapeake 
and Potomac Telephone Company, publicity; C. F. Pulvari, Catholic University, papers; G. E. 
McDuffie, Jr., Catholic University, registration; R. H. Elbourn, Bureau of Standards, finance; and 
1. L. Cooter, Bureau of Standards, hotel and transportation. 
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370 
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COMMITTEE ACTIVITIES 





Purchased Electric Service for a Moa 
ern Petroleum Plant. R. W. Mills 
W. R. Ankrom 

A Further ‘| heoretical Analysis of the 
Changing of tine Particles in 4 
Corona Discharge. A. T. Murphy 
F. Adler, G. W. Penney 

Effective Appraisal of Engineers. J. A 
Newman, Bovz, Alien, & Hamilton 
The NSPE Program in the Field of 
Protessional Ethics. E. K. Nicholson 
The Use and Performance of Poly 
ethylene Power Cable in Chemical 
Plants. J. C. Norton, G. O. Wardro; 
Shift Register Decimal Counter. J. A 
O' Brien 

End Points in the Thermal Aging of 
Magnet Wire. IV. W. Pendleton 
Type 88 Loudspeaking ‘i clephon« 
E. §. Peterson 

Automatic Addressing for Randon 
Access Memories. W. W. Peterson 
Ihe Operational Amplifiers as 4 
Laboratory. P. E. Pfeiffer 

Remote Stimulation of Cortical Area 
in Primates. G. C, Riggle, G. / 
Johnston 

The Response of Resistance Divider 
to Steep Front Impulse Waves. A. / 
Rohlfs, J. 8. Kresge, F. A. Fisher 
Farth Satellite Telemetry Coding 
System Using Transistors and Mag 
netic Cores. R. W. Rochelle 
Research Needed on Transmission 
Limitations. F. E. Sanford 

Magnetic Core Event Counter foi 
Earth Satellite) Memory. D i 
Schaefer 

A New 4.16-Kv, 75-Mva_ Ai 
Magnetic-Tvpe Power Circuit Breaker 
in Metal-Clad Switchgear. A. W 
Simpson, L. D. Shaw 

The Use of Magnesium Anodes for 
Cathodic Protection of Gas Distribu 
tion Systems. P. R. Skule 

Multicolor Storage Tube. C. D. Bern 
tema, S. T. Smith, L. L. Van Hull 
Numerical Techniques Used in the 
Application of Digital Computers to 
Power Systems Problems. G. W. Stagg 
A Flat-Bed Scanner of the Rotary 
Mirror ‘Type. H. Stricholm, Edward 
Lincoln 

Ihe Transistor Nor Circuit Logic 
and Applications. L. F. Stringer 
W. D. Rowe 

Effect of Wire Material on Therima! 
Lite of Enameled Magnet Wire. J 
Thomas, J. F. Dexter 

A New Approach to Automatic High 
Speed Grounding. C. W. Upton, F. G 
Goldner 

Communication and Nondestructive 
Read-out of Magnetic Memory Cores 
in Earth Satellite. R. L. Van Allen 
C. B. House 

lransformers Designed for Operating 
Conditions. F. J. Vogel, G. W. Leng 
nick 

Development of a $0-Ampere ‘Thyra 
tron. C. R. Wetter, A. M. Wohlert 
Engineers and Energy. R. E. Wilson 
Technical and Economic Investiga 
tions in the Field of the German 
Electricity Supply. Franz Lauster 
George Hameister 


Eprror’s Note: This department has been 


created for the convenience of the variou 


WEE technical committees and will include 


brief news 


reports of committee activiltes 


Items for this department, which should be 


as short as 


s possible, should be forwarded to 


R. 8S. Gardner at AIEE Headquarters, 33 
West 39th Street, New York 18, N.Y. 


Communication Division 


Committee on Telegraph Systems (R. B 
Shanck, Chairman; F. W. Smith, Vice-Chair- 
man; V. N. Vaughan, Jr., Secretary). The 
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Committee sponsored a Technical Session 
at the Fall General Meeting and another at 
the Winter General Mecting in which the 
papers presented included instances of the 
use of new art devices. stich as transistors 
in switching and transmission systems. 
Work is going forward actively on the 
standardization of testing methods and per- 
formance requirements for printing tele- 
graph equipment. It is expected that a 
complete draft of recommendations will be 
ready in the near future for consideration 
and comment by engineers interested in this 
field. 


Felevision and Aural Broadcasting Systems 
Committee (C. M. Braum, Chairman; C, E. 
Smith, Vice-Chairman; O. W. B. Reed, Jr., 
Secretary). The principal activities of the 
Committee have been the procurement of 
papers for sessions at the General Meetings. 
Iwo sessions are planned for both the 1957 
Summer and Fall General Meetings and one 
session is planned for the 1957 Pacific Gen- 
eral Meeting. 

In view of the wide interest being shown 
in the experimental five-year television 
teaching project now under way at Hagers- 
town, Md., it was decided to devote one 
session (with four papers) at the Summer 
General Meeting to this subject. Six elemen- 
tary and two high schools in Hagerstown 
are now served via a coaxial cable system 
from the television studios adjacent to the 
Board of Education headquarters, and it 
is expected that all 47 schools in the city 
and in Washington County, Md., will be 
connected within two vears. 

Another subject receiving much attention 
is the research study now under way by the 
Celevision Allocations Study Organization 
(TASO), which began operations late in 
1956. TASO, representing broadcasting and 
manufacturing interests, was formed at the 
suggestion of the Federal Communications 
Commission >» study the technical problems 
and potentialities of television, particularly 
uhf. A member of the Committee, Dr. 
G. R. Town, is executive director of TASO 
Four papers describing the activities of 
rASO will be presented at the Fall General 
Meeting. 

One of the principal problems faced by 
the Committee is the relatively small num- 
ber of engineers in AIEE primarily con- 
cerned with broadcasting and the resulting 
inadequate attendance at some of the tech- 
nical sessions. Various plans are being con- 
sidered to increase interest in this field in 
AIEE and to encourage greater attendance 
at the technical paper presentations 


General Applications Division 


Domestic and Commercial Applications 
Committee (H. F. Hoebel, Chairman; G. E. 
Schall, Jr., Vice-Chairman; J. A. Deubel, 
Secretary). During the luncheon meeting for 


Committee members, which followed the 
technical session at the Winter General 
Meeting, the discussion underlined the fact 
that there was a continuing country-wide 
interest in the problems of space heating 
and cooling, from both power distribution 
and equipment manufacturers point of 
view. 

Proposals were made and are being con- 
sidered that the Committee enlarge its pres- 
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ent activity schedule to participate in Insti- 
tute sessions other than those in which the 
Committee is usually represented (Winter 
General Meeting, Pacific General Mecting, 
Appliance Technical Conference, and Farm 
Electrification Conference) 

Because of the diversified duties of ap 
pliance engineers today, the Commitiee is 
actively considering incorporation, in its 
yearly Technical Appliance Conference 
Program, of speakers, papers, and discus- 
sions on subjects closely related to, but not 
wholly concerned with all-electric appli- 
ances—such as the application of electrical 
controls on gas (or other types of fuel 
equipment) 

In this regard, there are plans to have, as 
speakers, members of other societies, who 
present a_ variety 
would materially increase the scope of the 
Fechnical Appliance Conference Programs, 
thus making it more attractive to the appli 
ance engineer, who has assumed many and 
varied roles during the design and manu- 
facture of large and small electrical and 
electrically controlled equipment 


could of topics which 


Committee on Marine Transportation (J. F 
Jones, Chairman; J. D. Schuster, Vice-Chair- 
man; W.N. Zippler, Secretary). At its Octo 
ber 1956 meeting in New York, N. Y., the 
Committee on Marine Transportation ap 
proved a number of changes to Standard 
No. 45 “Recommended Practice for Electri 
Shipboard.” Among 
these changes was one which dealt with 
extensive revisions to Section 42 on Marine 
Galley Equipment. This is a relatively new 
section in AIEE No. 45, and the present 
revisions are intended to improve and en 
large upon its contents. Another important 


cal Installations on 


action was that concerning the use of suit 
back-up protection 
in switchgear and distribution circuits 


ably applied fuses for 


Several members of the Committee on 
Marine Transportation will attend meetings 
of Technical Committee 18 of the Interna 
tional Electrotechnical Commission (IEC) 
in Italy in May 1957. The Marine Trans 
portation Committee is the advisory group 
to the United States National Committee 
and represents the United States in continu 
ing efforts to standardize marine electrical 
practices. The first edition of IEC recom 
mendations for “Electrical Installations on 
Ships” is about to be issued and present 
activities are directed toward reaching 
agreement on controversial items which 
could not be included in fully satisfactory 
form in the first edition 

The Marine Committee, continuing its 
bi-annual practice, is making preliminary 
plans for sponsoring a marine session at the 
1958 AIEE Winter General Meeting 


Instrumentation Division 


Indicating and Integrating Instruments 
Committee (J. H. Miller, Chairman; F. K 
Harris, Vice-Chairman; L. J]. Lunas, Secre 
tary). The Indicating and Integrating In 
struments Committee held a meeting during 
the Winter General Meeting at the Hotel 
Statler in New York, N. Y., attended by 
some 25 people. This was the first meeting 
of this new Committee formed under the 
Instrumentation Division. The Chairman 
reported that two sessions had been held 
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Bimonthly Publications 


The bimonthly publications, Communi 
cation and Electronics, Applications and 
Industry, and Power Apparatus and Sys- 
tems, contain the formally reviewed and 
approved numbered pupers presented al 
General and District meetings and confer 
ences. The publications are on an annual 
subscription basis. In consideration of 
payment of dues, members (exclusive of 
Student members) may receive one of the 
three publications; additional publications 
an annual sub 
Nonmembers 


are offered to members at 
scription price of $2.50 each 
may subscribe on an advance annual sub 
scription basis of $5.00 each (plus 50 cents 
for foreign postage payable in advance in 
New York exchange). Single copies, when 
available, are $1.00 each. Discounts are 
allowed to libraries, publishers, and sub 
scription agencies. 


with a wide variety of interesting papers 
It was planned to hold at least one session 
at the Summer General Meeting in Mont 
real, Que., Canada, 

Dr. F. K. Harris of the Bureau of Stand 
ards reported that he would start, on March 
1, on a trip around the world to study the 
standardizing procedures in the various na 
tional laboratories of Japan, Australia 
South Africa, and Europe, returning about 
June 15. He has agreed to give an informal 
paper at Montreal on his findings 


Power Division 


Rotating Machinery Subcommittee (M. | 
Schmidt, Chairman; L. O. Dortman, Vice 
Carlson, Secretary). The 
Subcommittee on Single-Phase and Frac 
tional-Horsepower Motors and the Induc 
tion Machinery Subcommittee co-sponsored 


Chairman; ¥F. T 


a session and demonstration of the applica 
tion of digital computers to the design of 
electric motors at the Fall General Meeting 
The Induction Motor Subcommittee had a 
technical session at the Summer General 
Meeting on vibration in vertical pump mo 
tors. This problem has been of considerable 
concern and the papers presented useful 
analyses of the problem, Noise in induction 
motors has been of increasing interest and 
although much work has been done on the 
problem with progress, there is still con 
siderable work necessary 

Ihe D-C Machinery 
been active on Test Code and Guide Work 
Code 501, “Test Code for D-C Machines,” 
“Guide 
for Determination of Short Circuit Charac 
teristics of Direct Current Machinery” has 
been completed. This Subcommittee has 
also been requested by the Power Genera 


Subcommittee has 


has been revised to date. Also the 


tion Committee to prepare a “Guide for 
Operation and Maintenance of Direct Con 


nected Turbine—Generator Exciters 

Ihe Synchronous Machinery Subcommit 
tee has been quite active on Test Code and 
Guide work also. The “Guide for Opera- 
tion and Maintenance of Turbine Genera- 
tors” was approved by letter ballot and will 
be issued for trial use in the near future 


$39 








Synchronous Machinery ‘Test Code 503,” 
has reached the stage where an assembly of 
a complete draft will soon be issued and it 
is hoped that the revised code can then be 
issied without much delay. “American 
Standard Definitions for Electrical Terms” 
have been approved by letter ballot and 
were submitted to the C42 Subcommittee 
for inclusion in its forthcoming edition 
The Insulation Subcommittee is very ac- 


tive on several situations such as “High 


Voltage D-C Testing of Rotating Machines.” 
Work is in progress on the revision of AIEE 
No, 43 on “Recommended Practices for 
Testing Insulation Resistance of Rotating 
Machinery.” Progress also has been made 
on “Dielectric Acceptance Test for High 
Voltage Stator Windings of New Rotating 
Machinery, Rated 6,000 Volts and above, 
Using D-C Test Voltages.” Much of the new 
data now appears in American Standard 
C50 No. 2 


AIEE PERSONALITIES 


Nominated for 
Institute President 


Ww. J 


maintenance cngineet 


Barrett (M ‘36, F '50), transmission 
New Jersey Bell ‘Tele 
phone Company, has been nominated for 
the office of 1957-58 President of the AIEF 
Mr. Barrett was born in Brooklyn, N. Y., 
1899. He received the E.E. de 
gree cum laude from The Polytechnic In 
titute of Brooklyn in 1920 


January 10 


Since gradua 
tion, he has been employed continuously in 
work in the Bell System. At 
lirst, he was in the operation and engineer 


c higines pin 


ing department of the American ‘Telephone 
later, with the Ohio 
Bell Telephone Company; and, since 1930, 
with the New Jersey Bell 


K lelegraph Company 


Telephone Com 





pany. The greater part of his work has been 
Courtesy Pach Bros., N. Y 
W. J. Barrett 
in the field of coordination of power and 


Barrett is a 
licensed professional engineer in the State 
of New 
Society of 


communication systems. Mr 
Jersey, a member of the National 
Professional Engineers, and of 
Tau Beta Pi. He has been an active and 
constructive participant in civic affairs in 
his home community, Glen Ridge, N. J. Mr 
Barrett has served on the AIEE Board of 
Directors since 1949, and has been treasurer 
of the Institute since 1958, He has served on 
AIEF 
Finance (1949-52, chairman 1950 
(1950-53) 


the following Committees: Sections 
(1948-50) 
2) Communication 
Lamme Medal (1950-58); Planning and Co 
(1950-56); Headquarters (1950 
3); Executive (1950-57); Joint ATEE-Insti 
tute of Radio Engineers (IRE) Co-ordina 
tion Committee (1951-55, chairman 1953-55); 
Board of 


Division 


Trustees, United 


Engineering 


40 


RK 


president 1955-56); 
(1952-53); Engineers 
Joint Council representative (1950-56); Engi 
necring Foundation Board (1955-56); Engi 
necring Societies Library (1955-56); AIEE 
Retirement System (1950-56). Mr. Barrett 
has also served as secretary of District No. 
3, 1948-49; New York Section secretary, 1945 
16; and New York Section chairman, 1947 
18) 


Irustees, Inc. (1951-57, 


joard of Examiners 


Nominated for 
Institute Vice-Presidents 


B. R. Teare, Jr. (AM °29, F °42), dean of 
Engineering and Science, ¢ arnegie Institute 
of Technology, Pittsburgh, Pa., has been 
nominated for the office of vice-president of 
Middle Eastern District No. 2. Born in 
Menomonie, Wis., Dr. Teare received his 
bachelor’s and master’s degrees from the 
University of Wisconsin. In 1929, he joined 
the General Electric Company as a student 
in the advanced engineering course. In 1931, 
he became supervisor of the electrical engi 
neering section of the course. In 19338, he 
joined the faculty of Yale University. While 
serving as instructor, then assistant professor 
of electrical engineering, he received his D 
Eng. degree in 1937. Dr. Teare joined the 
faculty of Carnegie Institute of Technology 
in 1939 and was named Buhl Professor of 
electrical engineering in 1943. He was ap 
pointed dean of Graduate Studies in 1950, 
and dean of the College of Engineering and 
Science in 1952. In 1947, he received the 
George Washington Award from the Ameri 
can Society for Engineering Education, He is 
a fellow of the Institute of Radio Engineers 
and a member of Sigma Xi, Tau Beta Pi 
Eta Kappa Nu, and Phi Kappa Phi. Dr 
Teare has served on the following AIEE 
Committees; Communication (1934-36); Elec 
trical Machinery (1937-42); Education (1941 
57, chairman 1948-50); Professional Group 
Co-ordinating Committee (1948-50): Publi 
cation (1948-50); Edison Medal (1951-56) and 
Professional Development and Recognition 
Department (1956-57). Currently he is vice 
chairman for Region Ill of the Education 
and Accrediting Committee of the Engi 
neers’ Council for Professional Development 
He has been active in the AIEE Pittsburgh 
Section serving on many 
as chairman, 1953-54 


committees and 


H. W. Oetinger (AM ‘18, F '52, Member for 
Life), executive assistant, Duke Power Com- 
pany, Charlotte, N. C., has been nominated 








Institute Activities 








for the office of AIEE vice-president for 
Southern District No. 4. Mr. Oetinger was 
born in Philadelphia, Pa., October 10, 1894 
He was graduated in 1915 with the degree 
of BS. in E.E. from the University of Penn 
sylvania, where he was elected a member of 
Sigma Xi. After graduation, he spent two 
years on the test course of the General Elec 
tric Company in Schenectady, N. Y., and 
Pittsfield, Mass. In 1917, he was transferred 
to the New York, N. Y.. office as field engi 
neer. During World War I, he served as a 
naval aviator with a commission as ensign 
He returned to the New York office of Gen 
eral Electric in 1919 and remained until 
1926, when he went to the General Engi 
necring and Management Corporation on a 
one-year leave of absence. In 1927, he ac 
cepted a position as assistant to the vice 
president and general manager of the Duke 
Power Company. During World War II, he 
served as deputy administrator for the Utili 
ties Division of the Mecklenburg County 
Council for Civil Defense. During the 
Korean conflict, he was chairman of the 
Virginia-Carlinas Co-ordinating Committee 
for the Defense Electric 
tration. At present, he is serving as chair 
man of the Subcommittee for Atomic 
Power on the North Carolina Governor's 
Advisory Committee, 
Power Co-ordination Committee of the 
Southeastern Electric Exchange, and rep 
resents the Virginia-Carolinas group as 
area representative on the Power Survey 
Committee of the Edison Electric Institute 
He is also a member of the North Carolina 
State Advisory Committee on Scientific En 
gineering and Specialized Personnel for the 
State director of selective service. Mr. Oetin 
ger has recently agreed to accept an ap 
pointment by the Secretary of the Interior 
Department as director of power supply 
for defense area No. 4 which includes most 
of the southeastern states. He has served 
AIEE as cogeneral chairman, Asheville 
District Meeting in 1916, District vice 
chairman of the Membership Committee 
in 1947, and chairman of the North Caro 
lina Section in 1954. He is the incumbent 
District secretary. Mr. Octinger has served 
on the following AIEE Committees: Mem 
bership (1917-48), and Management (1953 


4) 


Power Adminis- 


chairman of the 


A. G. 
Omaha 


Johnson (M 49), chief engineer, 
Public District, Omaha, 
Nebr., has been nominated for the office 
o. vice-president of North Central District 
No. 6. Mr. Johnson was born in Albert 
City, Iowa, January 13, 1902. He was grad 
uated from State College in 1928 
with a B.S. degree in E.E. After graduation, 
he was employed by the Nebraska Power 
Company, now Omaha Public Power Dis 
trict, in the overhead line department. In 
1938, he was made supervisor of the under 
ground engineering department of the 
Engineering Division and assumed respon 
sibility for development of the under 
ground a-c 13.8 kv network system in the 
City of Omaha, Nebr. He was appointed 
assistant chief engineer in 1949, and chief 
engineer in 1951. Mr. Johnson is a member 
of the Omaha Engineers Club, Nebraska 
Engineering Society, and Omaha Chamber 
of Commerce. He is a registered profes 
sional engineer in the State of Nebraska 


Power 


lowa 
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B. R. Teare, Jr. 


Mr. Johnson has been an active member 
of the AIEE Nebraska 
Executive Committee member, 
1951-52: vice-chairman, 
and chairman, 1953-54. 


Section, serving as 
1950-51; 


secretary, 1952-53; 


O. A. Gustafson (AM '25, M ‘42), manager, 
installation and service engineering, Pacitic 
Northwest District, Electric Com 
pany, San Francisco, Calif., has been nomi 
nated for the office of vice-president of 
Pacific District No. 8. Mr. Gustafson was 
born October 31, 1898, in Little Falls, 
Minn. He graduated from the University of 
Idaho in 1923 with a B.S. degree in E.E 
After graduation, he joined the General 
Electric Company and participated in the 
test course in Schenectady, N. Y. In 1924, 
he of the ac engineer 
ing design group and in 1926 went into the 
central station engineering department ir 
Schenectady. M1 transferred 
the Los Angeles, Calif., office in 1928 
central engineer—application. In 
1940, made district central station 
and transportation engineer in Los Angeles 
and about two years later transferred to the 
San Francisco, Calif., office in this 
capacity. In 1944, he was made 
Pacific District engineer and became Pacific 
District in 1945. Mr. Gustafson 
was chairman, AIFE San Francisco Section, 
1948-49, chairman, Sports 
Activities Committee, Summer and Pacific 
San Francisco, Calif., 


General 


became a member 


Gustafson to 
as 
station 
he was 


same 
assistant 
engineer 
served 


and as 


General Meeting 
June 1956 


G. F. Tracy 
and head of 
partment { 


(AM '26, M ‘46), professor 
the electrical engineering de 
of Toronto, has been 
nominated for the office of vice-president of 


niversity 


form Jiuaeo 


G. F. Tracy 


Aprit. 1957 


we 


H. W. O¢cetinger 


W. R. Clark 


AP 


Hugraphy Uy hugier's 


District No. 10. Prof. Tracy was 
Toronto, Ont., Canada, February 
He graduated from the University of 


Canada 
born in 
1896 
Toronto in 1921 with a B.S. degree in EF 
In 1926, he M:S 
the Massachusetts Institute of 
He served as research assistant, department 
of electrical engineering, University of Tu 
1921 to 1924. In 1925, he went 
to the University of Wisconsin as an instruc 
tor in the electrical engineering depart 
ment. He returned to the University of To 
ronto as assistant professor in 1928. He was 


received an degree from 


Technoloyy 


ronto, from 


made associate professor in 1937 
of the electrical engineering 
1945, head of the 
partment in 1947, Prof. Tracy is a member 
of the Society for 
Education, and Tau Beta Pi. 
istered professional engineer in the prov 
the author 
articles. Prof. Tracy 
as secretary-treasurer and chairman of the 
Madison, Wis., Section of the AIRE. He has 
been a member of the Executive Commitice 
of the 1950) and 
served as chairman of that Section. 1955-56 
Prof, Tracy has served on the AIEE Com 
mittee on Education (1948-57) 


professor 


and chairman 


department in and de 


American Engineering 


He is a reg 


ince of Ontario and of several 


technical has served 


Toronto Section § since 


Nominated for 


Institute Directorships 


W. R. Clark (AM '37, M ‘44), chief engineer, 
product engineering department, Leeds and 
Northrup Company, Philadelphia, Pa 
been nominated to serve on the AIEF 

of Directors. Dr. Clark was born in 
Pa.. November 28, 1907 
clegree in E.F 


has 
Board 
Trainer, 
B.S 
from the Moore School of the 
University of Pennsylvania in 1929. In July 


He received a 


Ceurtesy Mater. a 


Institute Activities 


A. G. Johnson 


wee 


E. W. Morris 


0. A. Gustafson 


1929, he was employed by Leeds and North 
rup Company in the research department 
In October 1931, he the Uni 
of Pennsylvania an 
M.S. degree in E.E. In June of the following 
year, he became associated with Frank 
lin Institute Museum Staff taking charge of 
the Electricity and 
the physics department 
turned the 
pany as an electrical research en 


returned to 


versily and obtained 


the 
Magnetism Section of 


In 19354, re 
Northrup Com 


he 


to Leeds and 
and 
in 1938 while still with Leeds and Northrup 


he 


neer 


doctor 
the University 
he 


received a 
E.E. from 
In 1945, 
technologist of the company 


of science degree in 
of 


supervisory 


Pennsylvania 
research 
and in 1952 
was appointed chief of the Electrical Divi 
sion of the research department. In 1955 
was named chief of the Electro-Mechanical 
Division of the research and development 
department. In April 1956, he was appointed 
assistant chief engineer and in July 1956 be 
came chief engineer of the 
He served 


became 


he 


produc t engineer 


ing department for several 
the Panel lest 
Research and Development 
United States Military Establishment. Dr 
Clark is a senior of Institute 
ot Radio Engineers, a member of the Frank 
lin Institute, the Instrument Society of 
America, and the Engineers Club of Phila 
delphia. He was a member of the Board of 
Managers of the AIEE Philadelphia Sec 
1943-45; secretary, 1945-47 chair 
1947-48. Dr. Clark served the 
AIEE Committees: Electronics 
Instruments 


years 


on on Equipment of the 


Board of the 


member the 


tion, and 


man, has 
following 
(1945 55); and Measurements 
(1947-55 1949 51) Technical Pro 
gram (1949-50); Standards (1949-50); Science 
and Electronics Division (1949-57, 
1952-54); 


chairman 


chairman 


Technical Operations (1952-57, 


Dime 


J. C. Strashourger 





chairman Divi- 
sion (1956-57); Recording and Controlling 
Instruments (1956-57); and Planning and 
Co-ordination (1956-57) 


1956-57); Instrumentation 


E. W. Morris (AM '29, F ‘48), manager, 
south Pacific District Engineering and Serv 
ice Division, Westinghouse Electric Corpo- 
ration, has been nominated to serve on the 
AIEE Board of Directors. Mr. Morris was 
born in Blue Springs, Nebr., February 4, 
1903. He graduated from the University 
of Nebraska in 1925, and joined the West 
inghouse March 


student 


Electric Corporation in 


of that year in the graduate 
training course. Upon completion of the 
course, he became associated with the de 
ign of switchgear and large power oil cir 
cuit breakers. In 1925, he was transferred 
‘0 the company’s district engineering de 
partment on the Pacific Coast, being located 
it various times in the Los Angeles and San 
Francisco, Calif 


ing district 


offices 


His activities dur 
assignments in 
cluded the application of electrical equip 


engineering 


ment in various industrial plants, such as 
rubber mills, steel mills, motion picture 
studios, and aircraft Following 
everal years of industrial activity, he be 
came district electric utility engineer. In 
1942, he was named manager of the South 
Pacific District Engineering and Service Di 
vision for the company. In this position, 
which he holds at the present time, he is 
responsible for the engineering work re 
lated to the application of all mechanical, 
electrical, and electronic devices manufac 
tured by Westinghouse and used by indus- 


factories. 


tries located in southern California, south- 
ern Nevada, and Arizona, together with the 
ervicing, installation, and repair of this 
ipparatus. Mr, Morris has been active in 
the affairs of the Los Angeles and San 
years, having 
erved on many Section committees, and as 
chairman of the Los Angeles Section, 1946 
17, He has served on the following AIEE 
Membership (1946-47, 1948-55); 
ind Education (1950-54) 


Francisco Sections for 27 


Committees 


J]. C. Strasbourger (AM ‘31, M ‘40), general 
supervisor, buying, Cleveland 
Electric Illuminating Company, has been 
nominated to serve on the AIEE Board of 
Directors. Mr. Strasbourger was born in 
Cleveland, Ohio, December 22, 1906. He was 
graduated from the University of Cleveland 
in 1929 with a degree in E.F 


mechanical 


, and acquired 
his LL.B. degree in 1934 from the Cleveland 
Law School, Mr. Strasbourger became asso 
ciated with the Cleveland Electric Illumi 
nating Company in 1929, and began his 
work there as an electrical engineer. He has 
worked in relay testing and field engineer- 
ing, system operation, and procurement and 
mechanization. He is a member of the 
Cleveland Engineering Society and the En- 
gineers Club of New York. Mr. Strasbourger 
is a former vice-president of AIEE District 
No. 2 and has served on the following AIEE 
Committees: Planning and Co-ordination 
(1946-49, 1954-57); Sections (1947-50, 1951-55, 
chairman 1947-49); Committee on Award of 
Institute Prizes (1948-49); and Safety (1950- 
51). He was a director of District No. 11, 
1955.56, and was named chairman of the 
AIEE Administration Department, (1956-57). 
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Nominated 
for lusttute Treasurer 


L. F. Hickernell (AM ‘25, F °34). chief engi- 
neer, Anaconda Wire & Cable Company, 
Hastings on Hudson, N. Y., has been meomi- 
nated for the office of treasurer of the AIFE, 
Mr. Hickernell was born in Middletown, 
Pa., March 22, 1899. He received a I.A. de- 
gree from Grinnell College in 1920 amd a 
B.S. degree in E.E. from Massachusetts In- 
stitute of Technology in 1922. Upon gradua- 
tion, he joined the graduate student engi 
neer course of the General Electric Com- 


L. F. Hickernell 


pany, Lynn, Mass, In 1923, he entered the 
enginecring department of the Consumers 
Power Company, Jackson, Mich. The fol- 
lowing year he became assistant investiga- 
tions engineer of the successor company, the 
Commonwealth Power Corporation of 
Michigan. He became general engineer in 
the electrical engineering department in 
1927. Stevens and Wood, Inc., succeeded this 
company in 1929 and, in 1930, this concern 
was in turn succeeded by Allied Engineers, 
Inc. Mr, Hickernell continued as general 
engineer with these firms. In 1931, he joined 
Anaconda Wire and Cable Company, be- 
coming chief engineer in 1933. He has 
served on many committees of the National 
Electric Light Association, the American 
Society for Testing Materials, National Re 
search Council, and the Insulated Power 
Cable Engineers. Mr. Hickernell has served 
on the following Institute Committees: Elec 
trical Machinery (1929-33); Protective De 
vices (1929-32); Power Transmission and 
Distribution (1930-42, 1945-47); Publication 
(1934-35, 1951-54); Board of Examiners 
(1941-57); Insulated Conductors (1947-57, 
chairman 194749); Public Relations (1952 
54); Standards (1947-49); Technical Program 
(1917-50); Power Division (1917-53, chair- 
man 1949-51); Planning and Co-ordination 
(1919-50, 1952-57, chairman 1954-57); Award 
of Institute Prizes (1949-50); Technical Op- 
eration (1950-57, chairman 1951.54); Engi- 
neers Joint Council alternate (1954-57); Ex- 
ecutive (1954-57); and Edison Medal (1954- 
56). He has served on the AIEE Board of 
Directors since 195% 


R. H. Barclay (AM ‘14, F '28, Member for 
Life), vice-president, engincering. J. G. 
White Engineering Corporation, New York, 
N. Y., is now practicing independently as a 
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consulting engincer. Ile also has been re- 
tained by J. G. White as consultant. Mr. 
Barclay was born in »t. Louis, Mo., August 
10. 1887, and attended Washington Uni- 
versity. He spent the carly part of his career 
working for electrical companies in Mis- 
souri. In 1915, he joined the Brooklyn-Man- 
hattan Transit Corporation as assistant elec- 
trical engineer. From 1917 to 1922, Mr. Bar- 
clay was employed as chief electrical engi- 
neer for The Foundation Company, New 
York, N. Y., where he was responsible for 
the electrical engineering and electrical 
construction of a large number of loading 
plants, shipyards, and vessels. After associa- 
tions with Starrett and Van Vleck, archi- 
tects, New York, N. Y.. the Stone and Web- 
ster Corporation, Boston, Mass., and Mc 
Clelland Barclay Art Products, Inc., New 
York, N. Y., he was appointed to the Fed- 
eval Power Commission in 1934. Four years 
later, he was expert adviser to the Joint 
Committee on Investigation of the Tennes- 
see Valley Authority (TVA) on matters re 
lating to the design, construction, operation, 
and integration of the power generating 
facilities of the. TVA. He joined the J. G. 
White Engineering Corporation in 1941 as 
electrical engineer in charge of the Elec 
trical Engineering Division, He became en 
gineering manager in 1950, and vice-presi- 
dent in charge of engineering in 1953. Mr. 
Barclay has been a member of the Board of 
the Engineering Societies Library (1942-48, 
chairman 1946-48) and has served on Engi- 
neers’ Council for Professional Development 
(1950-56). He has been serving on the AIEE 
Board of Examiners from 1943 to the pres 
ent time, acting as chairman from 1946-48. 
He was a member of the AIEE Marine Com 
mittee (1918-19) 


8. W. Marras (AM '52), secretary, Electrical 
Section, Association of American Railroads, 
Chicago, Ill., has been appointed secretary 
and general manager of United Engineering 
Trustees, Inc. Mr. Marras was born in 
Huron, S. Dak., May 22, 1921. He received 
a B.S. degree in E.E. from the University of 
Illinois in 1949, After graduation, he joined 
the Illinois Central Railroad as a junior en 
gineering aid. In 1952, he became secretary 
of the Electrical Section, Association of 
American Railroads. In this position, he 
functioned as executive officer of the Elec- 
trical Section and handled matters pertain 
ing to all electrical. design, maintenance, en- 
gineering, and procedure for the Canadian 
and American Railroads. Mr. Marras has 
been a member of the AIEE Land Trans 
portation Committee since 1952. 


Hans Schiller (M 45), assistant plant man- 
ager of the Perth Amboy Plant of the Gen 
eral Cable Corporation has been appointed 
manager of the Telephone Plant at Perth 
Amboy, N. J. This plant was formed by 
dividing the manufacturing facilities at 
Perth Amboy into three separate plants, one 
of which comprises the facilities for pro- 
ducing telephone cables. Dr. Schiller re- 
ceiver his Ph.D. degree in physics from the 
University of Vienna, Austria, in 1922. He 
was an assistant at the department of 
physics until 1927, doing research work in 
the field of physical chemistry and electro- 
physics, particularly in connection with the 
electrical conductivity of dielectrics at high 
field strengths. In 1927, he joined the 
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Sueddeutsche Kabelwerke in Mannheim, 
Germany, where he became manager in 
charge of production and research in 1932. 
He also published numerous papers in the 
field of high voltage and communication 
cables. Since 1936, he has been connected 
with the’ General Cable Corporation where 
he worked in various functions in the cen- 
tral offices and production plants. Since 
1954, he has been assistant plant manager 
at Perth Amboy in charge of telephone 
cable production. 


T. J. Dunsheath (AM ‘49), senior engineer, 
Automatic Control System Section, Cook Re- 
search Laboratories, a division of Cook Elec- 
tric Company, Chicago, Ill., has been pro- 
moted to the position of technical director 
of the section. Following graduation from 
Ilinois Institute of Technology in 1943 with 
a B.S. degree in mechanical engineering, Mr. 
Dunsheath served as an electronic technician 
with the U. S. Navy. In 1949, he received an 
M.S. degree in E.E. from Northwestern Uni- 
versity. While working for his degree, he 
was an assistant instructor in electrical engi- 
neering. He was associated with Magnaflux 
Corporation, Chicago, IIl., for four years in 
the successive positions of design engineer, 
research engineer, and assistant chief engi- 
neer. He joined Cook Research Laboratories 
in May 1951. Mr. Dunsheath is a member of 
Sigma Xi, Tau Beta Pi, Eta Kappa Nu, and 
Pi Tau Sigma. 


J. E. Kearns (AM ‘'52), application engi- 
neering department, The Bristol Company, 
Waterbury, Conn., has been appointed 
manager of a new district sales office in 
San Francisco, Calif. Graduated from the 
Massachusetts Institute of Technology in 
1932 with a B.S. degree in E.E., he was first 
associated with the General Electric Com- 
pany in the test and engineering depart- 
ments. Later, he was an instructor in elec- 
trical engineering at the Bridgeport (Conn.) 
Engineering Institute. He has been with 
Bristol since 1936. He has served at the 
company’s New York, N. Y., Birmingham, 
Ala., and New Orleans, La., offices. For the 
past four years he has been in the applica- 
tion engineering department specializing in 
automatic control. Mr. Kearns is a member 
of the Instrument Society of America. 


L. M. Rodgers (AM 36. M ‘47), project en 
gineer, Research Division, Philco Corpora- 
tion, has joined the Automatic Signal Divis- 
ion, Eastern Industries, Inc., East Norwalk, 
Conn., as research assistant to the vice- 
president—general manager. Mr. Rodgers 
received the E.E. degree from Rensselaer 
Polytechnic Institute in 1935. For the 15 
years prior to joining Eastern Industries, he 
was with the Philco Corporation in various 
capacities in the Research and Patent Divis- 
ions. In 1952, Mr. Rodgers founded the 
Citizen’s Committee on Traffic Control, an 
engineering advisory group to the traffic 
engineering department in Philadelphia, Pa., 
and was chairman of this organization for 
several years. He has also served as chairman 
of the Transportation Committee of the 
Philadelphia Citizen's Council on City 
Planning. He has been chairman of the 
AIEE Philadelphia Section Electronics Dis- 
cussion Group and a manager of that Sec- 
tion. A registered professional engineer in 
the State of Pennsylvania, Mr. Rodgers is 
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a member of the Institute of Radio En- 
gineers, the National Society of Professional 
Engineers, and the Pennsylvania Society of 
Professional Engineers. Mr. Rodgers has 
served on the following AIEE Committees: 
Television and Aural Broadcasting (1919- 
56) and Instruments and Measurements 
(1950-51). 


M. S. Waller (AM '46), assistant superinten- 
dent of engineering, Automatic Electric 
Company, Chicago, Ill, has been named 
superintendent of engineering. Mr. Waller, 
who received his bachelor’s degree in 
physics and mathematics, and his master’s 
degree in business administration at the 
University of Chicago, has been with Auto- 
matic Electric since 1940. During that time 
he has held a succession of engineering and 
technical positions, including assignments in 
quality control and engineering, as staff en- 
gineer in the research and development 
laboratories and later in the commercial de 
partment, as production co-ordinator, as 
supervisor of engineering planning and 
scheduling, and as assistant superintendent 
of engineering, the position he held prior 
to his new assignment. During World War 
II, Mr. Waller served as a Signal Corps 
radar officer, assigned to the U. S. Air Force. 
He is a registered professional engineer in 
the State of Illinois 


OBITUARIES 


Harry Stephen Bueche (AM '33, M ‘47), asso 
ciate professor of electrical engineering, 
University of Delaware, died recently at 
the age of 59. Born in Steubenville, Ohio, 
Mr. Bueche received a B.S. degree from the 
U. S. Naval Academy in 1920, a bachelor’s 
degree in E.E. from Villanova College in 
1922, and an E.E. degree from Villanova in 
1925, and an M.S. degree in E.E. from lowa 
State College in 1930. He was employed by 
Consolidated Edison Corporation of New 
York and Follansbee Brothers Steel Com 
pany before he entered the field of teaching 
He joined the faculty of Kansas State Col 
lege in 1925 as an instructor, later becoming 
assistant professor. From 1938 to 1947, he 
was professor and head of the electrical en 
gineering department at Villanova College. 
He taught at Drexel Institute of Tech 
nology and Temple University during the 
summers of the years 1941 through 1948. He 
joined the faculty of the University of Dela- 
ware in 1947. Mr. Bueche also was consult 
ant to several engineering firms in the New 
ark, Del., area. He was a member of Sigma 
Tau, Tau Beta Pi, the American Society for 
Engineering Education, the Naval Academy 
Alumni Association, the American Associa 
tion of University Professors, and the In- 
stitute of Radio Engineers. Mr. Bueche was 
a trustee of the Delaware Bay Section of the 
AIEF.. and had served as counselor of sev- 
eral AIEE Student Branches. 


Samuel Warren Andrews (AM ‘l4, M ‘20, 
Member for Life), president, H. G. Acres & 
Company, Limited, consulting engincers, 
Niagara Falls, Ont., Canada, died recently. 
Mr. Andrews was born at Lead, S. Dak., on 
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September 24, 1890. In 1912, he received the 
degiee of mechanical engineer from Cornell 
University. His early experience was ob 
tained in the employ of the Southern Pacific 
Railway. Later he joined the engineering 
department of the Hydro-Electric Power 
Commission of Ontario, where he worked 
on a number of projects. He was the elec 
trical engineer during the building of the 
London and Port Stanley Railway, one of 
the H.E.P.C. projects. Afterwards, he was 
the plant engineer during the construction 
of the Chippawa power canal and the Sit 
Adam Beck No. 1 Generating Station. In 
1926, he joined the firm of H. G. Acres & 
Company Limited, serving as chief engineer 
of that organization from 1950 to 1945, and 
president of the company from 1945 until 
his death. During that time, he was actively 
engaged on many generating station proj 
ects. He was also very active in the steam 
and electrical developments at various paper 
mills and in the extension of the Toronto 
Waterworks System. As well as being presi 
dent of H. G. Acres & Company Limited, he 
was a director of The Fluor Corporation of 
Canada Limited and of The Fluor Corpora 
tion Limited of Los Angeles, Calif. He was 
also president of Canadian Overseas Projects 
Limited, a registered professional enginee 
of the Province of Ontario, a member of 
the American Society of Mechanical Engi 
neers, a member of the American Water 
works Association and a member of the 
American Society for Testing Materials 


Clifford Ray Beardsley (AM '08, M °20, F ‘50 
Member for Life), retired electrical engi 
neer, died recently. Mr 
in Bridgeport, Conn., December 19, 1885. He 
was graduated from the Sheffield Scientifu 
School, Yale University, in 1905 with a Ph.B 
degree in E.E. Mr. Beardsley joined the 
General Electric Company in 1905, remain 
ing until 1911 when he was employed by 
the United Illuminating Company, Bridge 
port, Conn. From 1918 to 1925, he was with 
Fred T. Ley and Company as electrical engi 
neer in charge of design and construction of 
power and industrial plants. In 1923, he 
joined the Brooklyn Edison Company and 
became affiliated with the Consolidated Edi 
son Company of N. Y., Inc., 
companies were merged in 


Beardsley was born 


when the two 
1937. At the 
time of his retirement in 1951, he was direc 
tor of economic and industrial development 
Mr. Beardsley was a very active member of 
the Institute, having served on the following 
AIEE Committees: Edison Medal (1987-41) 
Legislation Affecting the Engineering Pro 
fession (1937-41, chairman 1939-41); Techn 
cal Program (1937-40); Special Committee 
on ECPD Recommendations (June-October 
1937); Special Committee on Model Registra 
tion Law (chairman 1937-39); Institute 
Policy (1940-42, chairman 1941-42); Special 
Committee on Registration of Engineers 
(chairman 1942-46); Code of Principles of 
Professional Conduct (1942-43); Advisory 
Board of National Bureau of Engineering 
Registration (194245); Members-for-Life 
Fund (1944-51, chairman 1917-50); and 
Board of Examiners (1950-51). He also 
served on the Board of Directors (1937-41) 


Presley Alonzo Williams (AM '52), design 
engineer in charge of the design department, 
Nashville Electric Service, died recently. Mr 
Williams was born in Nashville, Tenn., and 
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was graduated from Vanderbilt University 
in 1933 with a B.S. degree in E.B. He had 
been an employee of Nashville Electric and 
its predecessor company since April 21, 1934. 
He was promoted to the position of design 
engineer in charge of the Design Section of 
the engineering department on March 15, 
1956, having previously served as assistant 
design engineer, He served in World War 
I] being commissioned first lieutenant in the 
Army Signal Corps in 1942. He served in 
both Okinawa and Korea and was dis 
charged in May 1946 with a captain’s rating 
Mr. Williams was very active in the Nash 
ville Section, AIEE and was also a member 
of the National Society of Professional Engi 
neers and the Tennessee Society of Profes 


sional Engineers 


MEMBERSHIP 


Recommended for Transfer 

The Board of Examiners at its meeting of 
February 21, 1957, recommended the following 
applications for transfer. Any objections to these 
transfer should be filed at once with the secre 
tary of the Institute. A statement of valid reasons 
for such objections must be furnished and will 
be treated as confidential 


lo Grade of Member 


Althouse, K. I asst 
Pennylvania Pr 


{0 supervisor Operation in 

struction & Lt. Co., Hazel 
ton, Pa 

Anders, R. 1D., engineer, Philadelphia Electric 
Co,, Philadelphia, Pa 

Barefield, R. |., Birmingham division engineer, 
Southern Bell Tel. & Tel. Co., Birmingham, 
Ala 

Beck, O. R., vice-president, W. Vance Middough 
& Associates, Cleveland, Ohio 

Becker, J. A., supervisor, carrier apparatus de 
sign engyg Westinghouse Electric Corp 
Halethorpe, Md 

Belcher, TI. H., executive staff supervisor, Michi 
gan Bell Tel. Co., Detroit, Mich 

henner, W research engineer, Willow 
Run Labs., University of Michigan, Ypsi 


assoc 


lanti, Mich 
Borst, D. W., application engineer, General Elec 
tric Co., West Lynn, Mass 


Braum, ¢ M., 
Council on 
I. ¢ 

Brown, Hl. H., president, Sachs Electric Co. of 
Iilinois, Fast St. Louis, TI 

Carnes, EF. ¢ electrical engineer, Aerojet Gen 
eral Corp., Neosho, Mo 

Cartin, T. ]., engineer, Air Arm Div., Westing 
house Electric Corp., Baltimore, Md. 

Cerda Fchaurren, H., chief engineer, Banco del 
Fstado de Chile, Santiago, Chile 

Christmann, F. R., application engineer, West 
inghouse Electric Corp., St. Louis, Mo 

Cregar, C, J., chief test engineer, Georgia Power 
Co Atlanta, Ga 

Douglass, T. F.. division manager, Public Serv 
ice Co. of New Mexico, Belen, N. M 


engineering consultant, Joint 
Educational TV, Washington, 


Drake, RK. K., manager, laboratory administra 
tion, General EBlectric Co., Fort Wayne, Ind 
Duncan, ¢ ( asst. director of operations 
American Tel. & Tel. Co., New York, N. Y 
Gee, R. O., manager of service, Reliance Electric 


Cleveland, Ohio 
8. Atomic Energy 


& Engineering Co., 
Gens, Hl. J., patent lawyer, lt 
Commission, Lemont, TH 
Goeser, |. A.. clectrical engineer, Central Pr. & 
Lt. Co., Corpus Christi, Tex 
Green, J. N., electrical engineer, Metropolitan 
Edison Co., Reading, Pa 
Grove, J. I iwsociate professor of electrical en 


gineering University of Rhode Island 
Kingston, R. I 
Gulick, H. E., asst. general manager, public 


service dept., City of Glendale, Calif 
Harford, G. VP, transmission design engineer 


Rhode Island, New England Tel. & ‘Tel. Co 

Providence, R 
Heagerty. | 

Flectric Co., 


application engineer, General 


Schenectady, N. Y 
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Hirtler, KR. W., relay design engineer, water & 
power dept., City of Los Angeles, Calif 
Hoagland, A. §., project engineer, International 
Business Machines Corp., San Jose, Calif 
Hollman, G. M., chief electrical engineer, Mogan 
Engineering Co., Alliance, Ohio 

Hoke, |. R., electrical engineer, Oklahoma Gas 
& Electric Co,., Oklahoma City, Okla 

Holmquist, A. 8. superintendent of electrical 
transmission & distribution, Ohio Edison Co 
Massillon, Ohio 

Huff, C. L., design engineer, F. P 
ginecring Co., Moultrie, Ga 

Jacox, W. R., patent attorney, Dybvig & Jacox, 
Davton, Ohio. 

Johnson, H. E., engineer 
Pittsheld, Mass 

Karlsson, BE. E., chief engineer, General Tel. Co 
of the Southwest, San Angelo, Tex 

Kent, N. S., assistant to assistant chief enginecr 
tritish Columbia Electric Co., Vancouver 
h. C., Canada 

MacMorris, P. D., traffic engineer, The Chesa 
peake & Potomac Tel, Co., Washington 
D. ¢ 

Madsen, &., 
stations, B. ¢ 
B. Canada 

Mark, D. G., principal electrical enginecr, I 
telle Memorial Institute, Columbus, Ohio 

Marshall, A. I system dispatcher, Narragai 
sett Electric Co., Providence, R. I 

McArthur, Bb. E., vice-president in charge of en 
gineering, Magnethermic Corp., Youngstown, 


McLean En 


General Electric Co 


assistant to superintendent of sul 
Electric Co., Ltd., Vancouver 


bul 


Ohio 

McBrearty, industrial supervisor, Schuyl 
kill Div,, Pennsylvania Pr. & Lt. Co., Potts 
ville, Pa 

McClellan, C, E., project manager, Westinghous« 


Electric Corp., Baltimore, Md 
McKibben, G. M., president, Green 
Power Corp., Burlington, Vt 
Meining, R. M., electrical designer, The Detroit 
Edison Co., Detroit, Mich 

Moore, G, J., electrical engineer, Black & Veatch 
C. E., Kansas City, Mo 

Moore, W. J. M., associate research officer, Na 
tional Research Council, Ottawa, Ont., Can 
ada 

Morgan, M., project engineer, International Busi 
ness Machines Corp., Endicott, N. Y 

Morison, D. P., engineering assistant, British Co 
lumbia Tel. Co., Vancouver, B. C., Canada 

Mortimer, E. S., manager of se. Fasteri 
Shore Public Services Co., Salisbury, Md 

Neubauer, J. R., manager, communications sys 
tem engg., Radio Corp. of America, Cam 
den, N. J 

Pettinos, J. W., Jr., meter engineer, City Public 
Service Board, San Antonio, Tex 

Pierce, J. I insulation development engineer, 
General Electric Co., Pittsfield, Mass 

Pravda, M. F., supervisor, advance reactor design, 
General Electric Co., Knolls Atomic Power 
Lab., Schenectady, N. Y 

Richmond, R. B., engineer, General Radio Co 
Cambridge, Mass 

Saxon, A. N., manager, Graybar 
Inc,, Corpus Christi, Tex 

Schultz, F. W., manager, electrical dept., Fair 
banks, Morse & Co., Los Angeles, Calif 

Seymour, A. M., manager, technical services, Len 
kurt Electric Co., San Carlos, Calif 

Shields, W. B., electrical engineer, Gilbert Asso 
ciates, Inc., New York, N. Y 

Smith, W. W., assistant chief enginecr, New 
Jersey Bell Tel. Co., Newark, N 

Spriggs, E. W., service superintendent, Otis Ele 
sator Co., Chicago, Il 

Stallings, H. B., manager, electro clutch sales 
1. 1-E Circuit Breaker Co., Philadelphia, Pa 

Steffen, G. W., division distribution engineer 
Ohio Edison Co., Massillon, Ohio 

Uthlaut, H. T,, Jr., engineer, Southern Bell Tel 
& lel. Co., Birmingham, Ala 

Vermeulen, W., manager, accessory equipment 


Mountain 


Electric Co 


dept., General Electric Co., Bridgeport 
Conn 
Weber, L. A., member of technical staff, Bell 


lelephone Labs., New York, N 
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Applications for Election 


Applications for admission or re-election to In- 
stituic membership in the grade of Member have 
been received from the following candidates, and 
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objecting to election should so 


any member 
notify the Secretary before April 25, 1957, or 
June 25, 1957, if the applicant resides outside of 


the Uniied States, Canada, or Mexico 


To Grade of Member 


Appel, H. J., staff engineer, Socony Mobil Oil 
Co., Inc., New York, N. Y 

Armington, R. L., assistant electrical engineer, 
Boston & Maine R.R., Boston, Mass. 

Beckham, C. L., engineer (aviation communica 
tions), American Tel. & Tel. Co., New York, 
N. Y 

Boyd, R. L., development engineer, Electromode 
Div., Commercial Controls Corp., Rochester 
N 

Brosseau, R. B., vice-president, Northeastern De 

eer Ltd., Montreal, Que., Canada. 


Brown, E. H., assistant engineer, Office of Elec 
trical Engineer, Pennsylvania Railroad 


Philadelphia, Pa. 

Caldwell, W. H., electrical engineer, Interna 
tional Resistance Co., Philadelphia, Pa. 
Coles, R. §., project engineer, Hydro Electric 
Power Commission of Ontrio, Toronto, Ont 

Canada 

Douthit, J. C., assistant professor, Arizona State 
College, Tempe, Ariz 

Eggleston, R. B., application engineer, General 
Electric Co., Schenectady, N 

Foster, H. G., managing editor, Electronic Eng: 
neering & Electrical Energy, London, Eng 


land 

Hagerty, G. E., engincering manager, Westing 
house Broadcasting Co., Inc., New York 
N. ¥. 


Harris, C. H., projects manager & Dty C/E of 
the G. E. Co. of Indian Private Ltd., Cal 
cutta, India 

Henderson, J. T., National 
Ottawa, Ontario, Canada, 

Hilbert, EF. A., (re-election), fusion power 
study engineer, General Electric Co., Sche 
nectady, N a 

Hinderer, G. E., project engineer, Westinghouse 
Electric Corp., Baltimore, Md 

Hogland, V. W., senior engineer, Burns & Mc 
Donnell Engg., Kansas City, Missouri 

Horn, T. K., instructor, Penn State U Center 
York, Pa. 

Husock, B., vice-president, engineering, Harco 
Corp., Cleveland, Ohio 

Johnson, L. B., general department manager 
Lenkurt Electric Co., San Carlos, Calif 

Jones, L. G. F., advisory engineer, Westinghouse 
Electric Co. (Air Arm Div.), Baltimore, Md 

Levitt, A. A., assistant manager, Hi-Voltage 
Equipment Co., Cleveland, Ohio. 

Light, F. H., senior engineer, Philadelphia 
Electric Co., Philadelphia, Pa. 

Lovell, C. A., director of switching, Systems De 
velopment, Bell Telephone Labs., Inc., New 
York, N. Y¥ 

Martin, S., Jr., manager, Power Rectifier & D-¢ 
Equipment Sales, General Electric Co., Phil 
adelphia, Pa 

McClung, R., electrical maintenance superin 
tendent, P. Ballantine & Sons, Newark, N. J 

Mediar, J. L., consulting electrical engineer 
Medlar Electric Co., Reading, Pa. 

Moreton, A. G., retired engineer, General Elec 
tric Co., Erie, Pa 

Palmer, L. N., district engineer, Southern Bell 
Tel. & Tel. Co., Jackson, Miss 

Poch, A., chief engineer, Compania Chilena de 
Flectricidad, Santiago, Chile, 8. A 

Ranitl, R. M., head, Product Engineering De 
partment, Airborne Systems Labs., Hughes 
Aircraft Co., Culver City, Calif 

Smith, R. W., senior engineer, West Penn Power 
Co., Greensburg, Pa 

Sziklai, G. C., assistant to vice-president, West 
inghouse Elec., Elmira, N. Y 

Tarbell, J. H., industrial engineer, Kansas City 
Power & Light Co., Kansas City, Mo. 

Trilsch, J. D., Trilsch Corp., Houston, Texas. 

Vradenburgh, R., manager of engineering, Ward 
Leonard Electric Co., Mt. Vernon, N. Y 

Wagner, R. P., electrical engineer, Stone & Web 
ster, Yorktown, Va. 

Wallman, O. F., engineer, American Tel. & ‘Tel 
Co., New York, N. Y¥ 

Williams, E. M., principal electrical engineer 
The Fluor Corp. Ltd., Los Angeles, Calif 

Williams, G., Jr., assistant to the director of 
power operations, T. V. A., Chattanooga, 
Tenn 

Young, J. W., lighting engineer, New England 
Power Service, Boston, Mass. 


Research Council 
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AIEE in 
Swarthmore College 


ENGINEERING has been included in Swarth- 
more's curriculum since the founding of the 
College in 1864. At present, two of the cam- 
pus buildings, Hicks and Beardsley Halls, are 
devoted to engineering. The Engineering Di- 
vision consists of three departments—electri- 
cal, mechanical, and civil—with a total of 12 
faculty members. About 100 students are en- 
rolled in the division, preparing for the degree 
of bachelor of science in one of these engi- 
neering fields 

The AIEE Student Branch was founded in 
1921 under the leadership of Sherman McAl!- 
lister, chairman, and Elsa Palmer, secretary. 
Miss Palmer is now the wife of Prof. H. M. 
Jenkins, chairman of the electrical engineering 
department. In 1955, the Bronch was made a 
joint one with the Institute of Radio Engineers. 
Although numerically small, the Branch mem- 
bership has consistently included a high per- 
centage of those eligible. 


On Being an 
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AIEE Student Branch Counselor 


J. B. CLOTHIER, JR 
ASSOCIATE MEMBER AIEEE 


SO THEY HAVE 
AIEK Student 
school? I 


ASKED YOU to be the 
Branch Counselor at 
picked you. 
[ hope you don’t think it was because 
nobody else would take the job. No, the 
boys chose you because they like you and 
because they think that you are a capable 
person, Or perhaps you are being directly 
appointed rather than selected by the stu 
dents. In either 
for? Is this 
sumption of 


your 
wonder why they 


what are you in 
going to 


considerable 


case, 
mean the as- 

responsibility, 
quite a bit of work, signing membership 
applications and seeing that they are for 
warded to headquarters; telephoning pros- 
pective speakers who will come to address 
your branch; seeing to it that your branch 
will be effectively represented at prize paper 
competitions and at other District meetings, 
that your student officers are on the job, 
helping and advising them when they need 
you; checking to see that your chairman and 
vice-chairman are really learning how to 
manage the branch efficiently, that your 
secretary is keeping accurate records of meet 
ings and sending in his reports to head- 
quarters promptly, that your treasurer is 
keeping his accounts in such good order 


Prof, Clothier is Student Branch counselor and 
associate professor of electrical engincering at 
Villanova University 
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that the financial status (if 
branch is available at a moment's notice? 
Yes, it is probably going to mean all this 
and more. 

So why are you willing to accept this 


position as 


any) of the 


branch counselor? You are 


taking it on for two basic first, 
because this work is a channel 


which you can help your 


reasons 
through 
students: and 
second, it is an excellent means by which 
you can help yourself 

AIKE Student Branch activi 
ties are intended to develop as many latent 
potentialities in each member as possible 
The idea is to develop the whole man 


First, your 


Through branch activities, opportunities 
are allorded for the development of pert 
sonality by experience in human relations 
The preparation and presentation of stu 
dent papers challenges the young man to 
develop his originality and his ability to 
become a competent technical writer and 
speaker—a very 
in the modern engineering world. Outside 
speakers bring to the branch members first 


hand 


important accomplishment 


information concerning up-to-date 
engineering activities, along with a certain 
personal experience in the field of en- 
gineering that helps the undergraduates to 
see what the job opportunities are and to 
realize that mature engineers also are 


human beings like themselves. Nor should 
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we fail to emphasive the importance of our 
magazine Electrical Engineering as a means 
by which the students become intimately 
engineering 
The advertisements alone provide 


familiar with the electrical 
business 
the reader with an education in current 
engineering materials, apparatus, and prac 
tices. Articles concerning outstanding events 
and personalities provide a challenge and 
are a source of inspiration to the under 
graduate, Technical articles of the highest 
quality constitute models for his own 
writing and speaking ellorts 

think that 


plants of 


Do you inspection trips to 


industrial various kinds are a 
valuable part of your students’ educational 
experience? If so, you will have the privi 
lege of helping to arrange these tours and 
will enjoy going on them yoursell, if you 
want to 

And how will your activities as branch 
counselor help you to advance in your en 
gineering career? A mere brief consilera 
tion of the duties and resnonsililities of 
your position brings to light the answer 
to this question Do vou cish to hecome 
known by other members of your profes 
sion? Do you wish to make new friends and 
acquaintances? You will Every outside 
contact you make for your branch will re 
sult in one or more new acqneintance of 
in the renewal of old friendships. Every 
AIEE National, District. of Section meeting 
you attend will revitalize your association 
with old friends and will bring vou into 
contact with members of your profession 
whom you might not meet in any other 
way. This is an 
recognition in your chosen field 

Then, too, there is the 
visiting other schools, 


laboratories, and 


excellent way to gain 


privilege of 
examining their 


learning how they do 





$45 






Electrical 


| r>wek 


SES Cos 


This can be a fine source of ideas 
that may stimulate sour own thinking and 


things. 
result in new developments in your own 
courses amd laboratories 

The skill that you will develop in man- 
aging a growp of individuals that consti- 
tute your student Inunch is something in 
the nature of executive training—something 
that will prove to be of increasing value 
to you as you advance in the engineering 
profession 

Then, too, you will experience satisfac- 
tion in knowing that you are doing some- 


RCA Establishes 30 


Engineering 


1 


Education 





thing worth while for the enygincering 
profession in general and you will come 
to see that your work is appreciated by 
every AIEE member from the presulent on 
This results in a feeling of “be- 
longing.” 

In short, when all is said and done, how 
can you lose? As a student branch coun- 
selor, you are really in a unique position, 
with everything to gain, 

test of luck and more power to you and 
branch. “Close the switch 


down 


your student 


and let ‘er go,’ 


Science Teacher Scholarships 


RESPONDING to the need expressed by 
educators for more qualified teachers of 
science and mathematics, the Radio Cor 
America (RCA) has established 
80 college and university scholarships for 
students who are preparing for the science 
teaching Brigadier General 
David Sarnotl, chairman of the Board, has 
announced, He said 


poration of 


protession, 


“The RCA plan, unique among corporate 
educational aid programs, actually is an ex 
tension of the long-established RCA Scholar- 
ship and Fellowship Program, It provides 
for 80 RCA Science Teacher Scholarships 
which will be awarded at 20 diflerent 
teacher-training colleges throughout the 
country.” 

Explaining the purpose of the scholar 
ships, General Sarnoff stated 

“RCA recognizes the necessity for helping 
to increase the supply of science teachers 
Phe progress of our industry is directly re 
lated to the supply of competent and crea 
tive scientific and engineering personnel. 
In turn, this supply is dependent on the 
quality and number of teachers at the sec 
ondary school level who will instruct our 
boys and girls in the scientific courses, es 
pecially chemistry, and mathe 
matics. Some of these students eventually 
will be tomorrow's scientists, making valu- 
able advances in the field of electronics for 
home, industry, amd national defense. As 
the result of this pregram and its contribu 
tion in adding to the supply of science 


physics, 


teachers, we believe progress can be made 
toward achieving the long-range objective 
of increasing the number of engineers and 
scientists, 

The respective college or university re 
ceiving the RCA Science Teacher Scholar 
ships will assume the responsibility for se 
lecting students for the scholarships each 
year, Selection will be based on the student's 
academic record, character, financial need, 
and desire to teach mathematics or science. 

RCA Scholarships, providing an annual 


346 


grant of $800, will be allotted to 10 colleges 
and awarded to prospective teachers being 
trained in the field of science and mathe- 
matics. These scholarships will be available 
to the student during the sophomore, junior, 
and senior year at the following colleges 
and universities: Berea College, Berea, Ky.; 
Adelphi College, Garden City, N. Y.; Clark 
College, Atlanta, Ga.; University of Dela 
ware, Newark, Del.; Goucher College, Balti 
more, Md.; West Virginia Wesleyan Col 
lege. Buckhannon, W. Va.; University of 
Wyoming, Laramie, Wyo.; Trinity College, 
Hartford, Conn.; St. Louis University, St 
Louis, Mo.; University of Rhode Island 
Kingston, R. 1. 

RCA will also make an unrestricted con 
tribution of $500 to the seven independent 
colleges in the group listed. 

Twenty sc holarships, 10 of which provide 
an annual grant of $800 each, will be 
granted to selected teacher training colleges, 
amd awarded to junior or senior students 
being trained as teachers in the field of 
science or mathematics. In addition 10 
scholarships of $250 each will be granted at 
these same teacher training colleges to en 
courage freshman and sophomore students 
to prepare for a teaching career. The 20 
scholarships will be granted to the following 
colleges and universities: New Jersey State 
Feachers College, Trenton, N. J.: New Jer 
sey State Teachers College, Montclair, N. J.; 
Eastern Kentucky State College, Richmond, 
Ky.; New York State College for Teachers, 
Albany, N. Y.; Georgia State College for 
Women, Milledgeville, Ga.; Henderson State 
Teachers College, Arkadelphia, Ark.: West- 
ern State Teachers College, Macomb, IIL; 
New Mexico Highlands University. Las 
Vegas, N. M.; Arizona State College, Flag- 
stall, Ariz.; Western Washington College of 
Education, Bellingham, Wash. 

The RCA Education Committee, under 
the chairmanship of Dr. C. B. Jolliffe, RCA 
vice-president and technical director, con- 
ducted an extensive study to determine the 
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states which have the greatest shortage of 
science teachers, The committee found a 
very close relationship between the number 
of mathematics amd science teachers now 
being graduated in various states and the 
estimated 1961 high school age population 
This finding enabled the committee to de 
termine the number of science teachers 
each state would have to produce to keep 
pace with its size and probable future 
growth. After identifying states where the 
most acute teacher shortages exist, colleges 
within each state were selected for the 
scholarships. Most of the colleges, selected 
by the RCA Education Committee, are of 
moderate size and draw the majority of 
their students from a limited geographical 
area, 

In studying the various aspects of the 
science teaching problem, the committee 
recognized the progress already made in 
increasing the quality and effectiveness of 
science education in many states. The meas- 
ure of science teacher shortage was devel 
oped by the committee solely for the pur 
pose of making decisions regarding the 
scholarship awards. Based on the results 
of the survey, RCA’s new scholarships will 
be distributed among 16 states which vary 
in size and are widely scattered throughout 
the nation. 


64 Students Accepted 
for AEC Reactor School 


The U. S. Atomic Energy Commission 
(AEC) has accepted the enrollment of 64 
scientists and engineers, 51 of them from 
25 foreign countries, for advanced study in 
the Fifth Session of the Commission's Inter 
national School of Nuclear Science and 
Engineering at the Argonne National Labo 
ratory, Lemont, Ill. The training program, 
an outstanding part of the President's 
“Atoms-for-Peace” program, is shared by the 
International School and co-operating unt 
versities, North Carolina State College and 
Pennsylvania State University. 

This enrollment brings to 286 the number 
of scientists and engineers pursuing the 
course in unclassified reactor technology. Of 
these, 214 have come from 41 foreign coun 
tries. The 72 American students have been 
sponsored largely by United States firms in 
terested in nuclear energy. 

Students from Cuba, Ecuador, and South 
ern Rhodesia are first-time representatives 
for these countries. Other nations repre 
sented in the fifth session class include 
Austria, Belgium, Burma. Chile, Nationalist 
China, Denmark, Finland, France, West 
Germany, Greece, India, Iran, Iraq, Italy 
Japan, Korea, Pakistan, Portugal, Spain 
Sweden, Switzerland. and Turkey. 

The combined training program, includ 
ing two universities which have research 
reactors on their campuses, is an expansion 
of the earlier AEC reactor school program 
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and doubles the number of students who 


can receive this training 





Ihe course is based upon lectures and 


seminars and the intensive training pro 
vides a general grounding in nuclear science 
Practical work then 


unique 


for those participating 


follows, with such facilities as 
nuclear reactors, “hot” caves, etc., for those 
following their specialty. 

The fifth students began their 
week of general orientation in Washington 
a on January 28, 1957, 


auspices of the 


session 


under the 
International Co-opetation 
which 


Administration, financial 


support for many of the foreign students 


provides 


Ihe students were then divided into two 
groups which reported on February 6 at 
Raleigh, N. C., and University Park, Pa 
for the broad training program presented 
the first 17 weeks of their study 

While this group is beginning the broad 
training, the fourth session students who 
have completed their work at these two uni 
National 
study and will 
June 1957, 


versities will move to Argonne 


Laboratory for advanced 


complete their work in 


Pratt Institute Approves 
New Engineering Curriculum 





The trustees of Pratt Brooklyn 
curriculum in 
the school of engineering to go into effect 
September 1957. The man in back of the 
curriculum is W. E. Wilson 
pointed dean of the engineering 
whose work for the 


Institute, 
N.Y., have approved a new 


recently ap 
school 
previous two years as 
George Westinghouse Professor of Engineer 
ing Education at Pennsylvania State Univer 
sity, University Park, Pa., was to investigate 
problems of engineering education 

In moulding Pratt Institute’s new curric 
ulum, Dr. Wilson is applying the experi 
ence acquired as supervisor of the program 
at Penn State 


closely to the recommendations of the Com 


His program conforms very 


mittee on Evaluation of Engineering Edu 
cation. It has been agreed that the curricula 
in all branches of engineering should be the 
same for the first two years, except chemi 
cal engineering, which will deviate slightly 
Also, it has been agreed that a curriculum 
in engineering science will be established 
The concept of nearly three years common 
for all but chemical engineering has re 
ceived strong support and is under study 
The staff is being expanded and strength 
ened. A plan for adding five new men per 
Most of 


these will hold doctors’ degrees or be in a 


year for five years is under way. 


position to secure them within a year or 
two. Graduate work is being offered and 
with the faculty expanded and strength 
it is expected that the master’s de 
gree program will be a 


within three years, and the doctorate pro 


significant one 


gram within 10 years. “In order to assume 
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burden of increased 
Wilson it will be 


necessary to enlarge the 


a prope share of the 
enrollment,” says D1 
school. A student 
body of 600 in 1961 and 900 to 1,000 in 


1966 is envisioned.” 


Harvard Plans Institute for 
High School Science Teachers 


Leading scientists of Harvard University 
will jon next year in a new program to 
stimulate high school science and mathe 
matics 

Some 45 high school teachers will spend 
the academic year 1957-58 at Harvard in an 
Institute for Teachers of Science and Mathe 


matics. Cost-ol-living grants, including tui 
tion, will be made to the 45 teachers selected 
as Fellows of che Institute 

Programs of study will be based on Har 
vard scientific courses modified to meet the 
special needs of secondary school teachers 
and supplemented by new offerings directly 
designed to give the Fellows a broad and 
stimulating scientific background 


Prof. E. C. Kemble 


with long experience in teaching 


theoretical physicist 
clementary 


and advanced scientific courses, will be di 


Education 


q NAN] ) 


Kemble has been 
Harvard's 


J 








rector of the Institute. Dr 


closely identified with reneral 
education program in physical science since 
its inception 

( \ Compton, now science tstructor at 
Phillips Exeter Academy, will be assistan 
director of the Institute 

Ihe Institute will be under the guidance 
ol a faculty committee of scientists, includ 
ing: Prof. F. M. Carpenter, biology; Prof 
J]. |. Lingane, chemistry; Prof. Lynn Loomis 
mathematics; Prot, J. ¢ 
Fletcher Watson 


Dean Shaplin of the Graduate 


Street, physics; Prof 
education; and Associate 
Judson 
School of Education, The Institute is under 
the joint sponsorship of the Faculty of Arts 
and Sciences and the Graduate School of 
Fadlucation 


[he Harvard 


will be one of 16 similar experimental pro 


\cademic Year Institute 


grams planned for 1957-58 at different uni 


versities scattered over the country in an 


attempt to alleviate the shortage of qual 


fied high school teachers of 


science anda 


mathematics. The institutes will supplement 


the work of the shorter summer institute 


for high school science teachers recentl 


Both the 


tutes and the 


established wademic year insti 


summer imstitutes are spon 
National Science 


sored by the Foundation 











An Electrical Engineer in Industry 





R. L. EMERY (AM ‘'54), engineer, Pennsylvania 
Power & Light Company 


The AIEF 


opportunity to associat 


has offered me a wonderful 
with outstanding 
engineers in the electrical engineering pro 
fession. By attending Section and technical 
discussion group meetings, I have the ad 


vantage of listening to key men in industry 


present problems confronting electrical en 
gineers in every field and discussing new 
developments with fellow engineers all of 
which leads to a well-rounded education. As 
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a Student Member and now as an Associate 
Member, I feel I have 


information and fellowship available, as can 


benefited from the 


any young electrical engineer who partici 
ATER 


graduated from the 


pates in the activities of the 

Mr. Emery 
vania State University in 1953 with a BS 
degree in E.F 


joined the 


Pennsyl 
Following graduation, he 
Light 
starting on the student training 
After 18 months of such training 


Pennsylvania Power & 
Company 
program 
included every 


which phase of the com 


pany’s operations, he joined the Transmis 
sion Engineering Division of the electrical 
engineering department in 1955 as a junior 
engineer, Since then he has been designing 
transmission lines. Mr. Emery’s engineering 
experience includes designing and develop 
ing transmission structures, providing ovel 
head lightning protection, power conductor 
sag calculations, job estimates, and field ex 
perience,as well as many other phases of et 
gineering covering both physical and eco 
nomical requirements of transmission line 
design. He has recently been promoted to 
the position of engineer 

Mr. Emery’s experience with the AIEI 
began when he became a Student Member 
Attendence Com 
Valley Section, 1955-56 
and was elected assistant secretary-treasurer 
of the Section, 1956-57 


in 1953. He served on the 
mittee of the Lehigh 
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Theta Tau Holds 


National Convention 


Iheta Tau, national engineering frater 
lity, held tft ‘Ist Bienniel Convention at 
Columbus Ohio December 4 1956 


Kepresenting 4 chapters at engineering 


Olleges throughout the country, almost 100 


delegates, national officer alumni, and ac 


tive members assembled for three days of 


essions at the Fort Hayes Hotel 
tional officer elected for two-year 
terms on the Executive Council include 


Grand Regent A. D. Hinckley (M °38), ex 


ecutive secretal Hluminating Engineering 
Societ Ne York, N. ¥ Grand Vice-Re 
rent W britziu partner, Twin Cit 
lesting and Engineering Laborator St 
Paul, Minn.; Grand Scribe R. I Pope, do 


toral candidate, department of chemical en 


rineering, University of Kansa Lawrence 


Treasurer P. L.. Mercer 


Grand plant man 


wel Union Electric Power Co Keokuk 
lowa; Grand Marshal |. M. Daniels, chair 
man of admissions, Carnegie Institute of 
fechnology, Pittsburgh, Pa.; Richard Lynch 
©. W. Burke Co, General Contractors, De 
trout Mich and Prof. W h Rey depart 
ment of aeronautical ecngineeritiy Univer 
itv of Alabama 

I | Schrader consulting mining engi 
et Rein Ne continues as counsellor 


tf Theta Tau, the lifetime office to which 


he was elected in 1954 at the Golden Anni 
ersary of the fraternity of which he is the 
principal founder, Prof, Jamison Vawter 


lepartment of civil engineering, University 


f Illinois, Urbana, continues as delegate at 
large, being the immediate past grand re 
gent (1952-1954). In addition to Prof. Vaw 
ter, other past officers and 


active partic 


pants in the fraternity’s program included 


H. H. Hopkins, past grand regent, building 
material wholesaler, Evanston, Tl ca 
llowe, editor of the Gear of Theta Tau 


head department of mechanics and hydrau 


lies, State University, lowa City, lowa; and 
FE. E. Knorr, president of the Central Alumni 
Theta Tau 


Following tradition, and in recognition of 


Association of 
his many years of service to the fraternity 
in many offices, including Grand Regent 
the current convention was named for Prof 
lh. D. Curtis, head of the mechanics de 


partment Clemson Agricultural College 
a 

Ihe host chapter for the convention is 
located at Ohio State University. Arrange 
ments for the convention were made by the 
campus committee headed by C. M. Hage 
lorn. The general committee for the con 
Chairman R, G. Glass 
vice-president, Moore 
Ohio; also Prof, E. D 


ment of electrical engineering, 


vention includes 
and Glass, Cleveland 
(M '31), depart 


Ohio State 


Ayres 


University; W. A. Flack, senior, College of 
Engineering, Ohio State University; Ra 
mond Hanes, State Highway Department 
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Ohio; PI grand 


urer: and R 


Mercer 


vrand scribe 


Columbus (reas 
E. Pope 
Significant actions taken during the con 
ention included the 
fraternit expansion program by the au 
thorization of a new post of traveling secre 
tary. Also 


nium os the 


approved for the coming Bien 
appointment of four regional 
who will assist the 


officer Executive Coun 


cil in stimulating and co-ordinating the na 
tional program As a guide to all chapters 
Pledging 


Approval was given to the con 


i new recommended Code was 
adopted 
tinuation of the regional meetings which 
have proved so valuable during the interim 
between conventions 

Theta 
lau Fraternity was first established at the 
Minnesota in 1904. As the 


principal professional engineering fraternity 


Numbering over 14,000 members 


('niversity of 
in this country it numbers among its mem 


bers outstanding leaders on each campus 


ind in all the engineering fields 


Doctoral Program in 
Electrical Engineering Offered 


The electrical engineering department of 
the University of Connecticut has estab 
lished a doctoral program in the field of 
\ beedhbach 
System \ program in this field leading 
to the MS 


since 1950 and the curriculum and research 


vetwork Theory and Control 


degree has been operating there 


activities have expanded to the point where 
it is appropriate to offer doctoral level work 
is well, The present electrical engineering 
raduate curriculum 


involves 28 regular 


courses on the graduate level and, in addi 
tion, various specialized courses pertaining 
offered as 
advisory committee 


to specific problems which are 
interest warrants, The 
for this program consists of Professors V. B. 
Haas, R. J. Kochenburger, and H. M. Lucal 
In addition, other members of the faculty 


ill participate in the course work involved 


Intensive Courses in 
Automatic Control Scheduled 


The University of Michigan, college of 


engineering, has announced two summer 
intensive courses in automatic control. The 
17-22 inclusive 
and the second for June 24-26, 1957, 


first is scheduled for June 
inclu 
sive. The courses are intended for engineers 
who find it necessary or who wish to obtain 
a basic understanding of the field, but who 
cannot spare more than a few days for this 
purpose. The aim of the courses is to make 
it easier to learn by a coherent presentation 
olf the fundamentals of modern automatic 
control and by providing a comprehensive 
set of notes to serve as a framework for 


further study 


The courses are 


built around the prin 
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ciples and application of measurement, com 
munication, and control. Course I will con 
fundamentals in each of these 
fields and will include some basic work in 
nonlinear systems. Course II will take up 
fundamentals to more 
There will be four 
hours of lecture each morning and three 
hours of 


sist of the 


applications of the 
advanced problems. 
laboratory demonstration in the 
Extensive use will be made of 
computing, instrumentation, and servo labo 
ratories on the campus. The role of analog 
be emphasized. 
been given previously 
in the summers of 195%, 1954, and 1955. 
April 15, 1957, is the closing date for 


alternoon 


computing methods will 


These courses have 


information may be 
obtained by writing to Prof. L. L. Rauch, 
Room 1521. Last Engineering Building, Uni 
versity of Michigan, Ann Arbor, Mich 


registration, Further 


New Members of 
Eta Kappa Nu Announced 


Iwo evening session students are among 
campus chap 
ter of Eta Kappa Nu, the national honorary 
electrical engineering society, at the Poly 
technic Institute of Brooklyn 

According to Arthur Sapelli, 1956-57 pres 
ident of the chapter, membership in Eta 
Kappa Nu is recognized everywhere by the 
electrical industry as the highest honor to 
be achieved in his field by an undergraduate 
or graduate student. 


seven midyear initiates of the 


The two initiates from industry who are 
seniors in the undergraduate evening ses 
sion are J. J. Priest, East Meadow, N. Y., 
and Irving Goodman, Brooklyn, N. Y. Un 
dergraduate day seniors are: J. F. Davis, 
Brooklyn, N. Y.; J. M. Brown, Malverne, 
N. Y.; and NiJs Ljungman, Brooklyn, N. Y 

Junior students in the undergraduate 
day session whose records won them mem 
bership in the society are: N. K. Keller, 
Long Island City, N. Y. and M Pollack, 
Brooklyn, N. Y. 


Business Training College 
Seeks Additional Technical Data 
Wood St 


and Boulevard of the Allies, Pittsburgh, Pa 
is requesting the engineering profession to 


The Business Training College, 


furnish it with terminology and technical 
information which can be used in dictation 
and transcription training of young men and 
young women as engineering secretaries 
Dean P. E. Davis initiated the course and 
styled it after the medical secretarial pro 
gram which the college has offered for more 
than 12 years. At the present time, increas 
ing numbers of high school students in 
many parts of the country are evidencing 
interest in the program which will train 
them to become aids and assistants to busy 
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However, the dean 
that the 


and 


engineers 
anxious 
ground 


is extremely 
students receive 
in the 
various professional 
groups, particularly in the chemical, electri- 
cal, aeronautical, and industrial 
ing fields. Other fields of interest 
mechanical and metallurgical 
and technical data. 

Carbon copy dictation, booklets of in 
struction, employee manuals, dictionaries or 


training 
used in the 


terminology 
which is 


engineer 
include 
terminology 


lists of specific terminologies, technical 
specifications, research reports, and indus 
trial books which have been prepared by 


the profession would be of extreme value in 
expanding the dictation and transcription 
curriculum at the college. 

Correspondence may be 
Dean Phyllis E. 
College, Wood St 
Pittsburgh 22, Pa 


sent directly to 
Davis, Business Training 


& Boulevard of the Allies, 


Wayne State University 
Offers Special Summer Program 


The Computation Laboratory of Wayne 
State Detroit, Mich., is offering 
its fifth special summer program of 
weekly Experts from various parts 
of the staff of the labora 
tory will participate and bring to the course 
their experiences and new ideas. The 


University 
three 
courses 


country and the 


Com 
putation Laboratory equipment, plus other 
machines brought to the university for this 
purpose, will be available to the students 
for laboratory work 

The titles and dates of the 
are: Introduction to Computers and Their 
Applications, June 3-8; Data Processing in 
Business and Industry, June 10-15; and In 
dustrial and Management Computer Appli 
cations, September 9-14. 

For further 
director, 
State 


three courses 


A.W 


Labora 


information write to 
Jacobson, 


Wayne 


Computation 


tory University, Detroit 2 


Mich 


Knoxville Section Holds 
Meeting with Student Branch 











Ihe meeting of the AIRF Kno 

ville Section was held jointly with the Uni 
Branches of 
Institute of Radio Engineers 
was Dr. W. Ff 
Gauster of North Carolina State College and 
the Oak Ridge National 
made an interesting 


January 


versity of ‘Tennessee Student 
AIFF and the 

Speaker for the meeting 
Laboratory, who 
comparison of engi 
neering education and training practices in 
Europe and in the United States 

Dr. Gauster was introduced by Prof. C. H 
Weaver 
University of Tennessee, 


the AIEE Student 
at the meeting was 10% 


professor of electrical engineering 
and counsellor for 
The 


Branch attendance 
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Graduate Summer Session 
in Statistics Has Been Scheduled 


The fourth Southern Regional Graduate 
Summer Session in Statistics held 
during the 1957 June 12 
through July 20 at the Virginia Polytechnic 
Institute, Blacksburg, Va. The three pre 
held at the 
Institute, the 

Florida, and North Carolina 
in that order. In 1958, the 
will be held at Oklahoma Agricultural and 
Mechanical College 


past sessions came from all of the 48 states 


will be 


summer of from 


vious sessions were Virginia 
University of 
State College 


Summer session 


Polytechnic 


Students who attended 


South America, India, Finland, Canada 
Australia, Hawaii, China, the Philippines 
and Africa. The enrollment at each of these 


sessions has exceeded 100 graduate students 

The summer sessions are designed to carry 
Southern Re 
gional Education Board's Committee on Sta 


out a recommendation of the 
tistics, on which the four institutions initiat 
ing the program are 
sessions will be of particular 


represented The 
interest to (1 
research and professional workers who want! 
statistical con 


intensive instruction in basic 


cepts and who wish to learn modern statis 
tical methodology, (2) teachers of elemen 
tary statistical courses who want some 
formal training in modern statistics, } 


prospective candidates for graduate degrees 
in statistics, (4) 
fields 
tistics, and (5) professional statisticians who 


graduate students in other 


who desire supporting work in sta 
wish to keep informed of advanced special 
ized theory and methods 
Fach annual 


veeks and 


summer session lasts six 


each course offered carries ap 
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proximately five 


credit The 


quartet hours of vliuate 














program may be entered at any 




















session, and consecutive courses will be of 
fered in successive summers. The summer 
work in statistics may be applied towards 








residence requirements at any one of the 


well 
in partial fulfillment of 














co-operating institutions, as as certain 





other institutions, 











residence requirements for graduate de 

















grees 
The faculty for the 1957 session at the 
Virginia Polytechnic Institute will include 








EF. |. Williams 


Commonwealth Scientific and 


research ofthcer, 
Research Or 
Mathematical Sta 


principal 











ranization, Division of 




















tistics, Melbourne, Australia: D. B. DeLury, 
director of statistics, Ontario Research 
Foundation, Toronto, Ont., Canada; J]. I 
McHugh, director, Virginia Fisheries Lab 








oratories; and the following staff members 








from the Virginia Polytechnic Institute 

































































W. O. Ash, L. S. Brenna, R A. Bradley, 
( W. Clunies-Ross, |. I Freund, R. | 
Freund, Boyd Harshbarger, C. Y. Kramer, 
and RR. L. Wine 

Of particular interest at this summer 
session will be the lectures by D. B. DeLury 
on the “Sampling of Biological Popula 
tions.” This course will cover the study of 
tetistics of biological populations with spe 
cific reference to marine researct It will 








include of the 
this field by Dr 

accompamed by a 
J. L. McHugh 


ercises, 


Sole more recent re 





earch in 
will be 


conducted by 





DeLury inal it 








laborators 








dealing with problems, ex 
Williams will 
Analysis of Variance” 
from the regression point of view with gen 
Much 


material 











and discussions. EF. | 








give a course on the‘ 























multivariate analys 


will deal 


eralizations to 

















of his lectures with nev 



































































































DR. W. F. GAUSTER addressing a joint meeting of the AIEE Knoxville Section and the University 
of Tennessee Student Branches of AIEE and IRE 
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that he is now putting in book form, R. A 
Bradley will be ‘Rank 
Oider some of 


the more recent research that he has pub 


giving a course on 


Statistics” and will include 


lished or is in the 
this field J | 
“Stochastic Processes 


process of publishing in 
Freund will give a course in 
with particular refer 
ence to engineering applications. He will 
present many of the more recent advances 
field as 
other graduate 
ability” by ¢ W. Clunies 
Inference by W. ©. Ash 
Square by R. I Wine, 
od by ¢ Y. Kramer 
fistie by I 5S 
R. J 
an ot the 


in thi well as his own research. The 
courses will include “prob 
Ross, “Statistical 
“Theory of Least 
“Statistical Meth 
‘Engineering Sta 
jrenna, and Sampling’ by 


Freund, Seminars which will include 


foremost statisticians in the 
eastern part of the United States, will be 
conducted Monda 


100 to 4 


through Thursday from 


10 p.m. These seminars will be on 


ome of the more recent research now be 


ne carried on in the field of statistics 


The total tuition fee will be $38 for the 


is-week term. Doctoral courtesy will be of 


fered to those holding doctoral degrees 


Living and other expenses at the Virginia 
casonable In 
wd to tovd Harsh 
Department of Statistics, Vir 


Blacksburg, Va 


Polytechnic Institute are 
qquiri hould be 


barges head 


vinia Polytechnic 


vddre 


Institute 


Stromberg-Carlson Announces 
Liberalized Tuition-Aid Program 


A liberalized 


gram for 


tuition-aid education pro 


emplovees of Stromberg-Carlson 


a division of General Dynamics Corpora 
tion, has been announced by President R. ¢ 
Tait 

Under the revised program, the company 
will pay all tuition costs for regular full 


time employees who are takine evening ot 
extension courses directed toward advanced 
degrees, and half the tuition costs for those 
tudying on the undergraduate level up to 
a maximum of $250 per calendar year 

Mr. ‘Tait explained that previously the 
company had paid only half the tuition 
costs of any course of study undertaken by 
in employee, and the maximum had been 


S >a yeat 


The liberalized program was instituted 
Mr Tait 
Carlson is anxious to share the cost of in 
Now 


there is a need for 


explained, because Stromberg 


dividual improvement more than 


ever before men with 

vivanced training, not only in the technical 

fields but in other fields as well, he said 
More than 42 


of the company's 


5 employees or about 6% 
100 employees, are en 
Rochester 
Pechnology the University of 


Rochester 


rolled in study courses at the 
Institute of 
Rochester Business Institute 
other vicinity institutions, and some in cor 


re spondence schools 


$50 


Engineering 


TT 
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\ll courses which are part of a planned 
degree program qualify for tuition aid, as 
determined by an 


do courses which are 


applicant's supervisor to be helpful in his 
job, Mr lait said 

He pointed out that interest in additional 
education has grown considerably in the 
past few years, Because the value of educa 
tion is a double one, beneficial to both the 
individual and the company, Mr. Tait said 
the company conducts an extensive in plant 
program in which regular instructors con 
duct specific Courses at no cost to the em 
ployees 

Among these are courses on components 


identification, blueprint reading, graphic 


presentation of data, and inspection pro 
cedures 

Employees also attend classes in a six 
Stromberg-Carlson’s “XY” 


those who 


week course in 
School 


are concerned with the installation or main 


which is conducted for 


tenance of the company’s “XY” telephone 


witching ystems 


Plans Made for Expanded 
Traveling Teacher Program 


Ihe National Science Foundation (NSF) 
has announced a grant of $115,800 to the 
Oak Ridge Institute of Nuclear Studies 
ORINS), Oak Ridge, Tenn., to carry out an 
expanded Traveling Science Demonstration 
Program for 1957-58. 


Plans are proceeding for the 1957-58 pro 


Lecture 


gram while seven “traveling science teach 


ers” are touring scores of United States high 


program, giving 
pecial demonstrations to science classes and 


“whools under the 1956-57 


with teachers and administrators 
Sponsored by the NSF in 
with the U. § 
AEC), 


uriigue 


contlerring 
co-operation 
Atomic Energy Commission 
is contributing $38,000, this 
“traveling teacher” 


which 
program is de 
‘signed to stimulate interest in science and 
science-teaching careers on the part of 
secondary school students 

Notification of the grant was made to 
Dr. W. G. Pollard, executive director of 
ORINS, and to Dr W W 
ORINS' 


program 


Grigorieff, 
Relations 
director of the 


chairman of University 
Division and 
Traveling Science Demonstration Lecture 
Program 

Announcements about the program fot 
the 1957-58 school year are being sent to 
30,000 high schools throughout the United 
States. These announcements contain blanks 
to enable individual high schools to request 
visits by a teacher; also included is info 
mation for teachers who wish to apply for 
appointments as “traveling teachers” for 
1957-58 

The seven teachers currently on tour will 
visit approximately 200 schools before the 


end of this school year. It is expected that 
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the traveling staff for the 1957-58 program 
will be considerably expanded, so that a 
high 


coming year 


vreater number of schools can pat 
ticipate in the 

The present group of “traveling teachers 
was chosen from more than 100 applicants 
from secondary schools all over the country 
In the first stage of their training, they at 
tended a one-month summer institute in 
science teaching, held at ORINS under NSI 
sponsorship. The remaining two summer 
months were spent in additional training at 
Oak Ridge 
tion of teaching techniques and the de 


this time was devoted to evalua 


velopment of simple, 


equipment to be used in high-school demon- 


Inexpensive secrence 


strations 


1956, when the teachers 


started on their tours, they were provided 


In Se plembe I 


with new station wagons supplied by the 
Ford Motor Company. which were outfitted 


with more than 800 pounds of apparatus 


developed during the summer, Gas and oil 


supplies for the station wagons are being 
provided by the Gulf Oil Corporation 

Ihe program is administered for the NSI 
ind the AEC by the University Relations 
ORINS, a nonprofit 


tional corporation of 35 southern universi 


Division of educa 


ties. Further information concerning the 


program and brochures announcing the 
1957-58 activity can be obtained by writing 
Oak Ridge Traveling Science 
tion Lecture Program, University Relations 
Division, ORINS, P.O. Box 117, Oak Ridge 


Tenn 


Demonstra 


Two Former Deans 


Honored by Penn State 


Iwo former deans of the college of engi 
neering and architecture at the Pennsylvania 
State University, University Park, Pa., have 
been honored with the naming of two cam 
pus buildings 

Main engineering building, constructed in 
1929, has been designated Sackett Building 
honoring the late Dr. R. L. Sackett, while 
an engineering building to be constructed 
State Authority, will be 
known as Hammond Building, honoring the 
late Dr. H. P 

Dr. Sackett 
vent to Penn State in 


by the General 
Hammond 

who died October 6, 1946 
1915 from Purdue 
University and served as dean of the college 
of engineering and architecture until his 
retirement with emeritus rank in 1937. He 
was born in Mt. Clemens, Mich., and re 
ceived his B.S 
and the degrees of civil engineer and D.Eng 


degree in civil engineering 


all from the University of Michigan 

Dr. Hammond succeeded Dr. Sackett as 
1937 and served until his retire 
He died 


dean in 
ment with emeritus rank in 1951 
two years later 

Born in Asbury Park, N. J., Dean Ham 
mond was a graduate of the University of 
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Pennsylvania and received the degree of 
D.Eng. from Case School of Applied Science 
and the LL.D 
of Vermont. He served on the faculty of the 
University of Pennsylvania and Lehigh Uni 
versity before going to Polytechnic Institute 
of Brooklyn in 1913 
until 1937. 

Both Dean Sackett and Dean Hammond 
were recipients of the Lamme Award, the 


degree from the University 


where he remained 


highest honor in the field of engineering 


education 


Foreign Study Opportunities 
Are Available to U. S. Citizens 


In the Newsletter of the U. S. National 
Commission for United Nations 
tional, Scientific and Cultural Organization 
(UNESCO), it was announced that hundreds 
of foreign study opportunities in fields rang 


Educa 


ing from economics to electron optics are 
now available to United States citizens who 
can qualify on the basis of education or ex 
perience. The grants, which include tuition 
and living expenses in most cases, are offered 
by countries in Europe, Asia, the Middl 
Fast, and Latin America as their contribu 
tion to the “exchange of persons” program 

The Institute of International Education 
(IIE) applicant who 
meets the prescribed qualifications might re 
ceive a “poste de lecteur” at a French uni 


announced that an 


versity or, perhaps, study theology unde: 


one of the 68 scholarships offered by West 


Some of the universities named 


Germany 
by IIE include Oxford, the Sorbonne, Padua 
the Free University of Berlin, the University 
of Lausanne, and others. 

Qualifications vary with the particular 
award; Italy, Israel, Denmark, Sweden, and 
The Netherlands offer 


there is no language re 


university scholar 


ships for which 
quirement and in some instances pre ference 
will be given to those who have not alread 
Further 
be had by contacting the Institute of In 
Education at | East 67th St 
Michigan 


studied abroad information may 


ternational 
New York, N. Y., or 116 South 
Ave., Chicago, Tl 


Nuclear Reactor Center Aids 
University Research Programs 


The establishment of a Nuclear Reactor 
Center in West Caldwell, N. J., has been 
Dr. Stephen Malaker, gen 
eral manager of Daystrom Nuclear, a divi 


announced by 


sion of Daystrom, Inc 

The announcement was made following 
approval by the mayor and town planning 
board of West Caldwell for 


Nuclear to establish a nuclear reactor center 


Daystrom 


within the corporate limits of the town 


Aprit 1957 


Dr. Malaker stated that his research and 
administrative staff will move at once into 
a 36,000 square foot laboratory, where an 

Argonaut” Here 
college and university faculty members from 
throughout the country can be trained in 
the peacetime use of nuclear reactors. In 
center, Day 


reactor is to be installed 


this nation’s newest nuclear 
strom Nuclear will also go into quantity 
production on a 10-kw Argonaut research 
reactor that will be available for the first 
time to colleges and universities, as well as 
to industry 

Daystrom Re 


Training is to implement the vast 


rhe purpose of this new 
actor 
which 


peacetime atomic training program 


is to be sponsored by the Atomic Energy 
Commission (AEC) 

“For the United States to maintain leader 
ship in all phases of atomic development it 
universities 


is vital that our colleges and 


embark on a wider program of training 


nuclear students in reactor use,”” Dr. Malaker 
stated 

“It is our purpose in West Caldwell to 
indoctrinate selected university personnel so 
they may return to their respective schools 
AEC 
and capable of instructing students in re 
Malaker added 
Ihe success of this move to build up a 
nuclear 
in the use of reactors is dependent upon 
availability of 
As part of its long 
range plan, described as the “Dart” plan by 


is reactor operators licensed by the 


actor use,” Dr 


vast reservoir of engineers skilled 


the ready low-cost reactors 


for campus research 


Dr. Malaker, Daystrom Nuclear will manu 


facture research reactors at a low cost 
capable of producing 10 kw of power! 

Under the Dart plan, Daystrom Nuclear 
will offer colleges and universities a nuclear 
include 


“package” that will training of 


personnel at the West Caldwell laboratories 


SCALE MODEL of the 
Dart reactor which 
will be installed by 
Daystrom Nuclear at 
West Caldwell, N.J., 
for the training of 
university faculty 
members. The cut- 
away section of the 
reactor shows con- 
trols, operating in- 
strumentation, con- 
trol rod drive mech- 
anisms, fuel rods, 
reactor inner tank, 
and the building 
block type construc- 
tion which 
the reactor unit 


houses 
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Education 


a 


formal engineering surveys of campu 


complete installation of an 
Argonaut 10-kw 


consultation of 


tor sites, 
reactot mad continuing 
reactor ipplications and 


uses 


Series of Books 
on Electronics Issued 


Dr. H A. Romanowitz, professor and 
head of the department of electrical engi 
Kentucky, is 


the author of a trilogy of books on electron 


neering at the University of 


were released for distribution 
1957 


which includes a textbook, a 


ics which 
January 8 

The series 
laboratory manual, and an instructor's 
handbook 
course in electronics principles 
to Dr 


university faculty for 15 years 


has been designed as a complete 
according 


Romanowitz, who has been on the 


A basic course in electronics, at the col 
lege level, can be established with the aid 
of these publications in institutions previ 
ously unable to offer such a course, the pro 
fessor pointed out 

The books provide not only background 
material in physics to support the presenta 
tion of electrical theory, but also assistance 
to the instructor who has had no formal 
training in electronics. The 80-page instruc 


tor’s handbook contains solutions to the 


textbook problems, sample data on all ex 
periments and specifications on the pet 
formance of experiments and the apparatus 
required 

In the laboratory manual are instructions 


) basic 


to the student for performance of 2° 
experiments in electrical engineering and 


electronics 
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The 300-page textbook includes, in addi 
pay 

tion to a presentation of electronics funda 

mentals, material on electric circuits, fields 


and instruments. The recently developed 


transistor and magnetic amplifier are given 
introductory treatment 

Colleges with physical science depart 
ments, technical institutes, nonelectrical de 
partments in engineering colleges junior 
college ind evening schools are in need of 
a text and associated manuals of this kind 
in the training of scientists and engineer 
Dr. Romanowitz said 

Publisher of the trilogy is the Bradford 
Press, 125 Eastin Rd., Lexington, Ky 


IBM Launches 
Scholarship Program 


One of the largest industrial scholarship 


programs ever launched—calling for an aver 


age annual expenditure of approximately 
$250,000 when in full operation—has been 
announced by International Business Ma 


chines Corporation (IBM). The program has 
been developed in honor of the late T. J 
Watson, IBM Board chairman, 
known as IBM's Thomas ] 
morial Scholarship Program 

]. M. Stalnacker, 
Merit Scholarship Corporation, 
the 
referred to the new IBM plan as a 
example of the growing 


and will be 
Watson Me 


National 
will 

program, 
“foremost 


president of 
which 
co-operate in administering 
and generous con 
tribution of industry to meet American edu 
cational needs.’ 

In announcing the program, T. J 
Watson, Jr., IBM president, said, “No part 


of the American economy is more dependent 


new 


on well-trained young people than industry 
We feel that 
bility 


industry has a basic responsi 


to support education and our new 


program is one of our continuing efforts to 
assume this responsibility.” 


IBM's for 50 


scholarships to be awarded 


plan provides four-year 
annually on a 
will go 


children 


basis. Twenty-five 


competitive to 


high 
IBM employees, 


school seniors who are ol 


) 


and 25 to other high school 


seniors in public, private, and 


parochial 


schools throughout This means 
that 
he 
program 
In 
scholarships will be 
National Merit Corporation 
Each scholarship, whether awarded by IBM 
National Merit, 


of education 


nation 
200 students will 
the 


four years from now 


receiving benefits each year from 


awarded 


addition, a minimum » matching 


annually by 


Scholarship 


or includes an equitable 


cost grant to the institution 


selected by the scholarship recipient 
Recipients will be selected on the basis of 

merit, without regard to financial need 

award, 


The 


amount of the however, will vary 





( | [| heal ”) i. 


AnNnn 
r\ 1 | () ih 
4 

| | 


| 


|) Moa }U 


| 


PU 


from a minimum of $100 per year to the 
full and will deter 
mined by the National Merit Scholarship 
Corporation on the basis of need 


cost of education, be 


rl. J. Watson, in whose memory the 
scholarships will be awarded, was head of 
IBM from 1914 until his death in 1956. 


I hroughout his entire career he was deeply 
interested in education and supported it in 


many ways 


New Position Created at 
Brooklyn Polytechnic Institute 


Creation of a new administrative posi 
vice-president for research, and the 
Dr. Ernest Weber (F °34) 
as the first person to hold that position, has 
been announced by Dr. H. S. Rogers, presi 


the Polytechnic Institute of Brook- 


tion, 


appointment of 


dent of 
lyn 
Creation of the vice-presidency was called 
for by the marked growth of research proj- 
at Polytechnic which represent 


ects now 


annual expenditures of more than $2.25 
million according to Dr. Rogers. 
Prior to assuming this post, Dr. Weber 


was director of Polytechnic’s Microwave Re- 
search Institute (MRI), considered to be one 
of the nation’s most important centers of 
research. Under his direction, 
MRI annually expended almost $1 million 
on research projects for the armed forces 

A native of Vienna, Austria, Dr. Weber 
Polytechnic in 1930 as a visiting 
professor. Early in World War II, he organ 
ived a group of experts in microwave re 
search which largely was responsible for the 
invention and production of the precision 
a device which made 
of radar 


electronic 


went to 


microwave attenuator, 


possible the accurate calibration 


receivers 


In recognition of his contributions to the 


war effort, Dr. Weber was awarded the 
Presidential Certificate of Merit 
Since 1945, Dr. Weber has been head 


Polytechnic’s department of electrical engi 
neering and director of MRI. 

He is chairman of the Development Ad 
U.S. Air Force Air Research 
and Development Center, Rome, N. Y.; past 
president of the New York Electrical Society, 
a fellow of the Institute of Radio Engi 
and the 


visory Council, 


neers American Physical Society 


Two Universities To Begin 
Construction of Synchrotron 


Scientists at Princeton University and the 
University of Pennsylvania after some two 
years of work on basic designs are reaching 
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the final planning stages for the construc 
tion at the James Forrestal Research Center 
of a $ billion volt, high intensity proton 
accelerator, or synchrotron, that will 
more than $6 million. 

The new machine, which will be largely 
financed by the U.S. Atomic Energy Com 
mission (AEC) and which will be used under 
the joint administration of Princeton and 
Pennsylvania for unclassified research di- 
rected solely towards an in the 
basic knowledge of matter, is expected to 
produce heavy mesons in much larger quan- 
tities than has heretofore been possible. 

Heavy mesons, unstable elementary 
ticles that disintegrate spontaneously 
fraction of a second and have only a tran 
sient existence in rays, been 
produced artificially by the large accelera 
at the Brookhaven National Laboratory 
at Upton, N. Y., and the Radiation Labora 
the University of California at 


cost 


increase 


par 
na 


cosmic have 


tors 


tory of 
Berkeley. 

Designed to produce at least 50 times the 
proton current now available from existing 
accelerators, the Princeton—Pennsylvania syn 
chrotron will have a much greater beam in- 
than either the Brookhaven cosmo- 
tron or the bevatron at California. Compar- 
able in size to the cosmotron, it will have an 
energy equal to the 3-bev Brookhaven ma- 
chine and will have one half the energy of 
the bevatron 

As the first step in the three-year con- 
struction program, it was announced by Dr. 


tensity 


M. G. White, Eugene Higgins professor of 
physics at Princeton and director of the 
project, that Princeton has retained Gibbs 
& Hill, Inc., New York, N. Y. consulting 
engineers, as architect-engineers for the 
project. This firm will also assist in the 
supervision of its construction 

The new accelerator will consist of an 


a-c electromagnet, measuring some 80 feet 
in diameter and weighing 400 tons. It will 


be housed in a circular building that will 


be totally shielded by a massive earthen 
embankment. 
The Princeton—Pennsylvania accelerator, 


with Princeton taking prime responsibility 


for its design, construction, and operation 
under a contract with the AEC, will be 
available for use by other Middle Atlantic 


States institutions engaged in 


energy physics research. 


very-high 


The membership of the joint administra 
headed 


tive committee, by Dr. White, in 
cludes two members of the Pennsylvania 
Faculty, Professors Walter Selove and 
Donald Murray, and Professor G. T. 


Reynolds, of the 
physics. Other 
Dr. ie 

director of the 
Center; R. J]. Woodrow, 
of the Princeton Board of Scientific and 
Engineering Research; and Dr. R. A. 
Winters, of Princeton, who is serving 
committee secretary. 


Princeton department of 
the committee 
Wallace, |r., administrative 
Forrestal Research 
executive secretary 


members of 
are 
James 


as 
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Ventilation Details of 


Atomic Laboratories Are Vital 


WHEN FUTURE 
the atomic age 


HISTORIANS analyze 
it is safe to predict they will 
credit its rapid maturity to the ingenuity of 
the so-called 
to the discoveries of the physicists. For with 


“safety engineers” as well as 


out the imagination and skill of those con 
centrating on precautionary measures the 
scientist would have little opportunity to 
work in radioactive areas 

Consider just a few of the safety devices 


born in atomic energy labor tories 


New materials and entirely differ- 
ent types of construction have been 
Highly sensitive testing 
instruments to detect the slightest 


che veloped 


trace of contamination have been in 
vented and elaborate forms ol protec 


tive clothing have been fashioned 


But over and above all such measures 
there has been the never-ending problem of 
keeping scientists and staffs from breathing 
even the most minute radioactive particles 
Ihis has called for new techniques and skills 
in air conditioning and ventilation 

Just how is an air conditioning system 
set up to avoid an accumulation of radio 
active particles in the nooks and corners of 
the lab or, much worse, in the air? 
Worthington 
Corporation, which built the air condition- 
ing systems for the three largest U.S. atomic 
energy installations, a ventilating pattern 
must be created that provides a continual 


According to engineers at 
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flow of air from the worker, across his 


work, and into an exhaust. The ventilating 


engineer must never allow air that has 


touched radioactive material to flow back 
over the worker. Hie must never allow ra 
dioactive particles to gather in dangerous 
quantities. 

It sounds simple, but actually it is quite 
complicated. 

For instance, each device used in atomic 
research work must have its own, individual 
air conditioning system. These devices in 
clude such odd-named items as a “hood” 
ind a “cave.” 


The “hood” is a completely enclosed 
workbench used when experiments are be 
ing conducted with radioactive materials 
of such low intensity that they will not 
harm anyone coming into contact with 
them for short periods. It has sliding glass 
panels on its front through which the sci 
entist may see his work and reach it 

Some hoods have built-in sleeved gloves 
in the front panel. The scientist can put 
his hands in the gloves and actually touch 
the material with which he is working 
during the experiment 

No rough edges or cracks are allowed on 
the inside walls of the hood and all corners 
are rounded off for easy cleaning 

The “cave” is much larger and far more 
complicated, It is a 


miniature concrete 


room with thick glass windows that allow 


Y 


the scientist to see his work and robot 
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{ “CAVE” in the 
sense — has 
walls, 


window 


atomic 
thick 

multi-ply 
glass, and robot arms 
which allow the 
atomic scientist to 
work with highly re 
dioactive materials 


concrete 


hands that allow him to manipulate it. In 
cases where extremely radioactive materials 
must be used, the “cave” may have no 
windows at all and the scientist watches 
his experiment in progress on a television 
three-dimensional tele 


screen. Color and 


vision are recent innovations that aid in 

this work 
Within the 

vices are used to 


High 


the contaminated air 


hood” and “cave, 


insure against radio 


ictive buildup velocity fans blow 
from the chamber 
which glean the 


through pre-filters,” 


radioactive particles from the air The 
pre-filters” are so named because the air 
passes through them before it reaches the 
exhaust ducts and final filters. They are 
installed at the rear of the “hood” of 
“cave” and—again following the rule 
against rough edges or crack ire mountes 
flush 

The entilation engineer in the atom 


} 


laboratory sometimes runs into the prob 


lem of condensation in the exhaust duct 
In this case, an installation is made of a 
liquid-tight trough on the lower portion of 
the duct just beyond the “pre-filters” to 
catch the condensation, and a drain pipe 
connected to a suitable waste facility, to 
carry it away. 
In the “cave,” exhaust fans are provided 
for each piece of equipment to be used wm 
the experiment 52., robot arms, television 


camera, table on which the work is con 








ducted, According to the the 


ventilation specialist must keep each piece 


engineers, 


of equipment as uncontaminated as if it 


was in the open laboratory, This is done 
so the scientist can enter the cave umn 
mediatel ifler an experiment to see the 
resulis of his work make adjustments of 


| pe riment 


After the 


air is exhausted from the pro 

tective devices, it must be cleaned again in 
a special, highly efficient filter system 

Finall it i blown out a tack the 

height of hich is determined by meteor 

ologists to make certain the atmosphere will 


dilute any minute quantities of radioactive 
material that might still remain 

Throughout this entire operation the 
filter tem plays an important role, There 
can be up to three sets of filters: inlet fil- 
ter pre-filter md final filter 

The inlet filters are used to remove from 
the air entering the laboratory any dust 
that would tend to interfere vith experi 
mental work 

In each of these three operations, a filter 


is used that is flameproof yet combustible 


in a hot fire so it may eventually be de 
stroyed 
[he air conditioning in the atomic en 


ergy laboratory, the air-conditioning engi 
add, regulated 
humidity as well as cooling and filtering. 
create an atmos- 
electricity could 


neers must also provide 


Low humidity would 


phere in which static 
gather and possibly touch off a dangerous 
spark. High humidity would cause the fil- 
ters to clog, thus disrupting the air flow. 
Finally, there must be safeguards against 
any sudden stoppage of the system, Worth 
that they 
ilways to maintain an adequate safety fac- 
that if fans should break 
down, the still 
be maintained, even though it would be 
less all 
It is 


ington engineers explained try 


tor $0 any of the 


pattern of air flow would 
moving at 


this 


i slower speed, 

of skillful planning and 
that today’s nu- 
miracles of 
and a 


ty pe 


unceasiny Care is enablir Vv 


clear scientist to bring new 


atom out of i “hood” 


“cave.” 


por eT 


Ultraviolet Closed-Circuit TV 


Gives Data on Live Normal and Cancer Cells 


AN 


Vision 


APPLIC 
that 


ATION of 


ice 


closed-circuit tele 


pro immediate comparative 


recently by 


data of chemical activity 4 
cells wa 
Malcarney 
Radio 


Commercial 


ithin normal 
md cancer 
A. 1 
manages 
(RCA 

The 


development il 


reported 


vice pre lent and general 


Corporation of America 
hlectronic Products 


new technique, made 
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possible by a 
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COMPARATIVE DATA of chemical activity within 
mediately by new application of television camera 


examines a televised specimen on systems monitor 








television camera tube is undergoing expe 


rimental examination at the National In 
stitutes of Health (NIH), Bethesda, Md 
The RCA ultraviolet television system is 


being -used with a high power microscope 
ind an electronic oscilloscope to obtain di- 
rect observations and oscillographic meas 


urements of the metabolism of living cells 


according to Dr. G. Z. Williams, chief of 


live normal and cancer cells is provided im- 


with ultraviolet sensitivity. Dr. G. Z. Williams 
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the NIH clinical pathology department, and 
research pathologist of the National Cancer 
Institute of the NIH. 

The successful application of ultraviolet 
microscopy and oscil 
Dr. Williams 
“gives promise of new speed and facility a 
The system 
advances in 


television to medical 


lographic spectroscopy,” said 
the analvsis of cells and tissue.” 


introduces numerous cell re 


search: 


it enables researchers 


1. For the first 
to observe and take motion pictures, simul 


time 
taneously, of chemical activity within living 
cells 

, 
and analysis of hundreds of living cells in 
a fraction of the time formerly re 
quired 

5. It 
and rapid, accurate measurement and iden 


makes possible microscopic study 


only 
makes possible direct observation 


tification of certain chemical changes within 
the cells 


Mr. Malcarney said 
television 


the ultraviolet 
standard RCA 
black-and-white television camera, type TK 
21, throughout the 
television industry. The camera's 
standard Vidicon 
been replaced with the experimental RCA 
Vidicon tube 
Ihe pickup tube and its circuitry were de 
veloped originally at RCA’s David Sarnoff 
Research Center by A. D. Cope and L. F 
Flory, under the supervision of Dr. V. k 
Zworykin, Dr. Williams 
for the cell-research program at NIH 


that 
system utilizes a 


which is widely used 
broadcast 
has 


monochrome tube 


ultraviolet-sensitive camera 


and furnished to 

The NIH is the principal research arm 
of the United States Public Health Service 
It embraces seven research institutes, each 
and a 
clinical center which provides patient care 


devoted to specific medical studies, 
the various institutes 


This 
system makes it possible to obtain quick 


for 


ultraviolet closed-circuit television 


and accurate measurements of ultraviolet 
absorption in healthy and abnormal cells 
and the direct oscillographic analysis and 


record of any part of the object-image pro 

vides immediate comparative data 
Ultraviolet rays are absorbed in specific 

ditt 


enables 


and measurable 
This 


medical researcher to 


quantities by ent 


chemicals characteristic the 
(1) identify the nature 
and scope of several cellular chemical sub 
the cell to ultraviolet 
light and measuring the absorption ratio 
2) introduce foreign chemicals and study 


their 


stances by exposing 


reaction with the cell's normal chemi 


cals; and (3) by ultraviolet exposure, to 


maintain serial studies of disease-suspected 
cells and 


and _ identify 


chemical changes which may develop 


tissues and detect 
Phe over-all ultraviolet equipment chain, 
Dr. Williams 


source a 


cle vised by 


light 


includes an ultra 


violet high-power micro 
scope, the RCA broadcast television camera 
with ultraviolet camera tube, a monitor, an 
oscilloscope, and various motion picture 
cameras for filming images on both the tele 
vision monitor and the oscilloscope. 


In operation, the ultraviolet light source 


is focused on the specimen under the mi 
croscope. The RCA camera is mounted so 
that it “peers” through the eye-piece of the 


microscope Sensitive to ultraviolet, it “sees 


ind transmits to the monitor an image of 
the cell and the action and reaction of its 
ultraviolet-absorbing chemicals, both those 
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normal to the cell and those induced artifi 
cially or by disease. 

‘In its present stage of experimentation,” 
Dr. Williams said, “the ultraviolet televi- 
sion—microscope system must be considered 
as a developmental technique, but one 
which holds important implications for fu- 


ture medical research. It offers significant 
possibilities also as an important diagnostic 
medium, for rapid determination of the na 
ture of a diseased cell by direct ultraviolet 
television observation and measurement of 
the rate, scope, and shape of abnormal 
chemical changes.” 


Research Yields Solid-State 


Microwave-Frequency Oscillator 


THE FIRST SUCCESSFUL operation of 
a completely new solid-state device which 
will oscillate at microwave frequencies has 
been achieved by Dr. Derrick Scovil, Dr. 
George Feher, and Dr. Harold Seidel at 
sell Telephone Laboratories 

Ihe idea for this new electronic device 
was first proposed by Prof. N. Bloembergen 
of Harvard University, in a recent article 
in The Physical Revieu 
conceived and was enlarged upon by Dr. 
Scovil. 


The idea was also 


Phe device, which might be called a spin 
oscillator, will also operate, in principle, 
as an amplifier, This development marks 
another significant advance arising from 
research in solid-state physics at Bell Lab- 
oratories, where the transistor and other 
related devices were invented 

One of the outstanding characteristics 
of the device is that it is expected to have 
very low noise compared with conventional 
microwave devices. Thus, in theory, it 
could extend markedly the range of radio 
astronomy and could result in radically 
new long-distance communication systems 
to carry television programs and telephone 
calls across the continent. 

The experiment demonstrating the op 
eration of the new device was performed 
at the Bell Laboratories at Murray Hill 
near Summit, N. ]., November 27, 1956 
At that time, Drs. Scovil, Feher, and Seidel, 
using a crystal containing a small amount 
of a paramagnetic salt, produced continu 
ous oscillations at 9,000 mec with a power 
output of about 20 microwatts 


New Microwave Power Source 


Thus, a completely new source of micro 
wave power operating under new physical 
principles was demonstrated, and scientists 
believe it is only a question of time until 
microwave amplification can be obtained 
employing such crystalline materials and 
operating under the same physical princi 
ples as the oscillator 

Although this experimental result is 
completely new, the possibility of such an 
occurrence has been the subject of studies 
and speculative discussion by a number of 
physicists for some time. The development 
represents the first successful application 
to a solid-state device of a relatively new 
principle, which has been called the 
maser” principle. “Maser” was first dem- 
onstrated for molecular beams in gases in 
1954 by Prof. C. H. Townes and his col- 
laborators at Columbia University. They 
coined the word “maser,” which stands for 
stimulated 
emission of radiation.” Recently there has 


“microwave amplification by 
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been steadily increasing excitement among 
physicists, who have been trying to apply 
the “maser” principle to solids. Combris 
son, Honig, and Townes at Ecole Normale 
Superieure in Paris, France, attempted one 
such application, which was partially suc 
cessful 

This device, which is still in an early re- 
search stage, is expected to have novel and 
useful characteristics. Because it operates 
with electron spins in a paramagnetic crys 
tal, theory predicts that it should have 
very low inherent noise compared to ordi- 
nary electronic amplifiers 
which depend on the motion of charged 
Iherefore, 
it may be possible to amplify extremely 


oscillators o1 
particles at high temperatures 


weak radio signals—signals which may be 
several hundred times weaker than those 
usable at present 

Potentialities appear to exist for useful 
and novel microwave devices operating in 
the centimeter and millimeter wave re- 
gion, although these experiments on a 
solid-state device are still in a very early 
research stage. As an amplifier, it should 
be moderately broadband with a_ band- 
width of the order of 100 me and easily 
tuned, because its frequency is propor 
tional to the applied magnetic field. 

Preliminary theoretical estimates indi 
cate that a noise figure corresponding to 
thermal noise at perhaps 5 or 10 degrees 
Kelvin should be attainable. This is hun 
dreds of times better than is now available 
with conventional microwave circuitry and 
if realized in practice will open wide new 
vistas in the microwave field. 


Principles of Operation 


The basic operation of this particular 
type of solid-state device can be explained 
roughly by assuming three different en 
ergy levels for the unpaired spinning elec 
trons in a paramagnetic crystal lattice in 
a magnetic field. Normal electron spin 
states are such that the number in state 1 
(lowest energy state) exceeds the number 
in state 2, which in turn exceeds the num 
ber in state 3. By irradiating with suffi 
cient microwave power of the proper fre 
quency, transitions from state | to state $ 
take place until the populations of these 
two states are essentially equal (power 
saturation) 

Under these conditions the population of 
state 2 can be made greater than that of 
state 1. If a small signal is applied at a 
frequency corresponding to the energy 
difference between these two, then stim 
ulated radiative transitions will occur, and 
power gain will be realized. In the ex 
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Future Meetings of Other Societies 


Society of Plastics Engineers, Regional 
Technical Conference, “Plastic for 
Building,” April $,. New York, N Y. 
Air-Conditioning and Refrigeration Insti- 
tte, Government-Industry Symposium, 
April 3-5, Commerce Department Audi 
torium, Washington, D. ¢ 
SPI, 15th Annual Canadian Section Con 
ference, April 4-5, Hotel Chateau Laurier, 
Ottawa, Ont., Canada 
Refrigeration Service Engineers Society, 
Fducational Forum, April 5-7, Sheraton 
Palace Hotel, San Francisco, Calif 
ASME Meetings 
Instrument and Regulators Conference, 
April 7-10, Northwestern University, 
Chicago, lll 
Spring Meeting, April 8-10, Dinkler 
lutwiler Hotel, Birmingham, Ala 
High Temperature Materials Confer 
ence, Cleveland Section High-Tem 
perature Committee and Institute of 
Metals Division, April 16-17, Hotel 
Carter, Cleveland, Ohio 
Gas Appliance Manufacturers Association, 
Annual Meeting, April 8-10, Greenbrier 
Hotel, White Sulphur Springs, W. Va 
National Electrical Industries Show, 
April 8-11, 7st Regiment Armory, New 
York, N. ¥ 
American Welding Society, Annual — 
Meeting and 5th Welding Show, Apri 
8-12, Hotel Sheraton, Philadelphia, Pa 
Electronics in Industry, conference spon 
sored by Armour Research Foundation 
and IRE, April 9-10, campus, Illinois In 
stitute of Technology, Chicago, Il 
Radio Component Show, I4th Annual 
Exhibition, April 9-11, Radio & Electronic 
Component Manufacturers Federation, 
London, England 
National Nuclear Instrumentation Con 
ference, joint ISA and University of Flor 
ida sponsorship, April 10-12, Atlanta, Ga 
Pennsylvania Electric Association 
Meter Committee, Spring Meeting, 
April 11-12, Garden City Hotel, Gar 
den City, L.1., N. ¥ 
Institute of Radio Engineers 
9th Anual Southwestern Conference and 
Electronics Show and 2nd National 
Simulation Conference, Houston Sec 
tion and PGEC, April 11-15, The 
Shamrock Hilton, Houston, Texas 
Symposium on Telemetering, PGTRC, 
April 14-16, Philadelphia, Pa 
Role of Solid-State Devices in Electric 
Circuits, joint Department of Defense 
and PGCT-PIB, Engineering Socie 
ties Building, New York, N. Y 
Technical Conference and Trade Show, 
April 24-26, San Diego, Calif 
11th Annual Spring Television Confer 
ence, April 26-27, Engineering So 
cieties Building, Cincinnati, Ohio 
U. 8. World Trade Fair and Interna- 
tional Exposition, April 14-27, New York 
Coliseum, New York, N. Y 
10th Annual Conference for Protective 
Relay Engineers, April 15-17, Depart 
ment of Electrical Engineering, Agricul 
tural and Mechanical College of Texas, 
College Station, lexas 
Systems for Information Retrieval, joint 
School of Library Science (WRU) and 
Council of Documentation Research sym 
posum, April 15-17, Center for Docu 
mentation and Communication Research, 
Western Reserve University, Cleveland, 
Ohio 
2ist Annual Machine Tool Electrifica 
tion Forum, April 24-25, Hotel Statler 
Buffalo, N. Y 
National Industrial Research Conference, 
sponsored by Armour Research Founda 
- m April 24-25, Conrad Hilton Hotel 
Chicago, Ill 
ASME, Railroad Conference, April 25-26, 
Sheraton Hotel, Chicago, Ill 
SMPTE, 81st Convention, April 28-May 35, 
Shoreham Hotel, Washington, D. ¢ 
7th National Materials Handling Exposi- 
tion, April 29-May 3, Convention Hall, 
Philadelphia, Pa 






























periment conducted at Bell Laboratories 
the energizing frequency was 17,500 me and 
the signal frequency (in this case a self 


sustained oscillation) was 9,000 m« 


Operating Conditions 


A number of conditions have to be estab 
lished before operation such as that de 
scribed can take place. First, a single crys 
tal o1 a solid-state material having certain 
A whole 
“jionically 
appear to be 


specific characteristics is necessary 
group of 
bound 
suitable 


materials, known as 
paramagnetic salts 
After a careful survey, gadolinium 
ethyl sulphate was selected, although it is 
recognized that other compounds might 
as well or better for specific ap 
Second, this material has to be 


diluted with 


perform 
plications 


an isomorphous diamagnetic 
substance to separate the gadolinium atoms 
sufficiently to reduce electron spin interac 
tion, Lanthanum ethyl sulphate was se 
lected, and it makes up about 99% of the 
finished crystal 


The crystal was mounted in a wave 
guide cavity having two resonant frequen 
cies, one equal to the frequency of oscil 
lation, and one the frequency of the ener 
gizing source, The sample occupied about 
8Y, of the cavity volume, and was located 
at the point of maximum magnetic field 
intensity 

Low temperature operation is used so 
that power saturation of the crystal takes 
place with a reasonable amount of enet 
gizing oscillator power and also to increase 
the population difference between the en 
ergy levels. The sample and cavity were 

liquid helium at reduced 
pressure which provides a temperature of 
1.2 degrees Kelvin 


immersed m 


To produce the necessary separation of 


the electron spin energy levels, a magnetic 
A value of 2,800 oersteds 
was employed in the 


held is required 


device built at the 
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Laboratories, This magnetic field may be 
altered to change the electron spin ener- 
gies and, thus, tune the frequency of the 
stimulated radiation. The field must be 
properly aligned with respect to the crys- 
tal, and can be provided either by a per 
manent magnet or an electromagnet. 
Equipment employed at the Bell Lab- 
oratories in demonstrating the operation of 
this new solid-state device included a wave 
guide cavity, with the crystal in place, im- 
mersed in liquid helium. This assembly was 
located in the field of a strong electromag 
net. The 17,500-me energizing oscillator 
signal was brought to the cavity through 
a rectangular wave guide, and the stim- 
ulated radiation of 9,000 mc was taken 
away by means of a strip guide mounted 
inside the rectangular wave guide. Meas- 
ured power output was about 20 micro 
watts. Energizing oscillator power, which 
might be compared to “B+-" power in a 
conventional amplifier or oscillator, was 
about 100 milliwatts to insure saturation 
of the crystal. Satisfactory operation can 
be attained with much less power. 
Because of the very low factor 
which this device is expected to have, an 


noise 


improvement of several hundred times in 
sensitivity for a microwave receiver theo- 
retically 

By using the proper wave guide struc- 
ture and by using an adequate amount of 
paramagnetic material, it is expected that 
sufficient gain can be achieved to realize 
the much greater advantages of the low 
noise figure , 


is possible 


Although the experiment as carried out 
produced oscillations at 9,000 mc, opera 
tion at both much lower and much higher 
frequencies is possible with proper choice 
of solid-state materials and operating con- 
ditions. Thus, the solid-state “maser” 
shows promise of being useful as a pre- 
amplifier in a wide variety of microwave 
ipplications 
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SKETCH (above) depicts the resonant cavity and the crystal used in obtaining the 
first successful operation of a completely new solid-state device which will oscillate 
at microwave frequencies, The three Bell Telephone Laboratories scientists (photo 
left) whose work has resulted in a solid-state device which will oscillate at micro- 
wave frequencies are shown (left to right): Harold Seidel, George Feher, and Der- 
rick Scovil with their device, which is still in an early research stage. 
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Noise Barrier Ear Protector 
Guards Crews from Hearing Loss 


A radically new “noise-barrier” ear pro 
smallest, lightest, most flexible of its 
type—which will enable ground crews to 
work around jet engine aircraft without 
danger of hearing loss or ear damage, has 
been developed by the Radio Corporation of 
America (RCA), it was announced by the 
surface communications department, RCA 
Defense Electronic Products. 

The ear protector was developed to meet 
a need for more effective and comfortable 
ear protection for ground crews and main- 
tenance personnel at military and commer- 
cial airfields, particularly those with jet 
aircraft. This new device is capable of re- 
ducing highest jet engine noises to a safe 
hearing level. 

Plans to begin commercial production of 
the lightweight ear protector early this year 
have been made by RCA. Resembling a set 
of ear phones, the RCA ear protector weighs 
less than 10 ounces and exerts only mod- 
erate pressure on the head. Despite the 
ultralightweight and pressure, the protector 
remains “sealed” to the head by auto- 
matically adjusting according to working 
position and movements. 

rhis device represents a new design ap- 
proach which combines fluid-filled sealing 
pads and a novel, simple self-adjustment 
feature to provide virtually universal fit and 
maximum noise-shunting protection. Un 
like conventional types of ear protectors, 
the RCA development uses neither bulky 
absorbing material nor large sealing shells, 

It was pointed out that hearing loss gen- 
erally is induced by ambient noise levels 
approaching 130 db. Higher noise levels re- 
sult in intense ear pain and possible damage 
to ear drums. Ground crews for jet aircraft, 
particularly, are required to wear ear pro- 
tectors because of ambient noise levels which 
soar appreciably higher than 180 db 


tector 
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Borazon, a Material Unknown 


in Nature, Scratches Natural Diamonds 


TIME-HONORED belief that “only dia- 
mond scratches diamond” became obso- 
lete when the General Electric (GE) Re 
search Laboratory announced the discov- 
ery of an entirely new material never found 
in nature 

“Borazon,” GE's name for this cubic 
boron nitride, scratches diamond with ease 
and remains hard at temperatures where 
diamond literally burns up, according to 
Dr. C. G. Suits, GE vice president and direc- 
tor of research. He said the discovery can 
have “far-reaching impact on _ industrial 
processes and thus increase the value of 
products all of us will use in the future.” 

Dr. R. H. Wentorf, discoverer of borazon, 
recently demonstrated the scratch tests and 
other methods he has used to prove that 
the new material is “in the same general 
range of hardness as diamond and, thus, 
many times harder than the next-ranking 
materials in the hardness scale.” 

Ihe 30-year-old Schenectady scientist was 
a member of the GE research team whose 
work resulted in the announcement of Gen- 
eral Electric man-made diamonds two years 
ago. Wentorf said he uses similar techni- 
ques—combining tremendous pressures with 
high temperatures—to produce diamond 
like crystals of boron nitride never before 
observed. 

Is borazon harder than diamond? Wentorf 
cautiously guesses “it is about the same; 
borazon scratches diamond almost exactly 
as diamond scratches diamond—and dia 
mond scratches borazon.” 

In actual lapping tests, borazon powder 
has polished away the surface of a large 
diamond at the 
powder. 

But in another important characteristic, 
borazon appears to be superior to nature’s 


same rate as diamond 


most glamorous substance. Diamond, be 
ing basically carbon, literally “burns up” 
in air at temperatures of 1,600 F. Borazon 
can withstand temperatures in the range of 
more than 3,500 F and thus should be bet- 


ter for many industrial applications. 


“We believe borazon’'s resistance to oxida 
tion will make possible superior methods 
of mounting stones in industrial tools and 
also may allow bits and wheels to be op- 
erated at higher speeds, performing their 
cutting and polishing job more quickly 
and efficiently,” Dr. Suits said 

“What we are announcing now is not 
a product, it is a major scientific achieve 
ment—the creation of a new material never 
observed in nature, with properties equal 
ling or surpassing those of a material long 
thought to be the ‘ultimate’, Dr. Suits 
said, adding, “This work is an important 
step in General Electric’s program of re 
search aimed at producing the improved 
materials that will ensure tomorrow's prog- 
Tress 
The first borazon exhibited recently 
consisted of tiny crystals no larger than 
grains of sand, but even in this form the 
material is expected to be suitable for a 
variety of industrial uses. Dr. Wentorf says 
that the material is “generally black, 
brown, or dark red, although milky white, 
gray, and yellow crystals have been made.’ 

Ordinary boron nitride is a white solid 
material similar in slipperiness, density 
and crystal structure to black graphite 
Boron and nitrogen “straddle” carbon in 
the periodic table of elements. 

“Superpressures” above | million pounds 
per square inch and temperatures exceed- 
ing 3,000 F are used to produce crystals of 
boron nitride with a structure that is not 


BORON NITRIDE 


D | AMOND 
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CLUSTERS OF BORAZON (picture right) are weighed by the discoverer of the new 
material Dr. 8. H. Wentorf (right). A. J. Nerad (left) is manager of the mechanical 
investigations section where “‘superpressure”’ research resulted in man-made dia- 
monds and the new borazon. X-ray diffraction patterns (picture above) show that 
spacing of boron and nitrogen atoms in borazon (cubic boron nitride) is approxi- 
mately the same as that of carbon atoms in diamond. 
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hexagonal (like graphite) but cubic (like 
diamond). (Many substances—for instance, 
iron, sulfur, phosphorus, silica, or carbon 
can crystallize in more than one form, 
depending mainly on the crystallizing pres- 
sure and temperature.) 

X-ray diffraction tests of borazon reveal 
that the alternate atoms of boron and 
nitrogen are almost as 
closely as the carbon atoms in diamond. 
The density is also about the same (spe- 
cific gravity: 8.45 for borazon, 3.50 to 3.56 


packed together 


for diamond). 


Electric Wristwatch 
First Change in 477 Years 


A new era in timekeeping was ushered in 
recently with the introduction of the world’s 
first electric wrist watch, perfected after 10 
years of research, development, and testing 
by the Hamilton Watch Company, Lan 
caster, Pa 

No larger than a conventional wrist watch, 
the electric watch offers the highest ac- 
curacy and dependability ever achieved, and 
incorporates the first basic change in watch 
construction in almost five centuries 

The radical structure of the electric watch 
completely eliminates the mainspring, an 
integral part of portable timekeeping de 
vices since it was invented in 1480 by Peter 
Henlein of Nuernberg, Germany. The new 
watch is the only one in existence which 
runs without winding or without periodic 
agitation 

Ihe electric watch operates on chemical 
energy stored in a tiny energizer. This 
energy is converted into electric power as it 
releases a stream of electrons through a coil 
of fine wire fixed on a balance wheel, The 
with 
permanent magnetic fields, causes the bal- 
ance wheel to oscillate. This oscillation is 
the mechanical energy which runs the watch. 

The over-all result is a precise miniature 


electric energy, through interaction 


GE Research Lab Phote 
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Hamilton Watch Co. Photo 


MOVEMENT of the world’s first electric wrist 
watch (top) is shown with movement of manvu- 
ally wound watch. The electric watch has 
33-1/3 fewer parts. Large circle in left center 
of electric watch is energizer which replaces 
the mainspring 


power plant built into the balance wheel, 
which in turn moves the gear and the hands 
of the watch. In the past, the balance wheel 
only 


controlled the power furnished by a 


mainspring. In the electric watch it fur 
nishes its own power as well as controls it 
difference 


Ihe essential between this 


motor and the conventional electric motor 
is that the power plant, combined with a 
balance wheel, permits the flow of energy 
to be strictly controlled and the speed of 
the hands to be held to an accuracy of more 
99.995 


construction and built-in shock 


than Combined with simplified 
resistance, 
the motor provides incredibly long life for 
a watch 

The coil is made of wire only one fifth 
the thickness of human hair. Enough of 
this wire for 1,000 watches would weigh only 
two ounces but would stretch from Dover, 
England, all the way across the English 
Channel and well into France 

The tiny 


system 


magnets used in the electrical 
are of platinum 
highest energy 


alloy and have the 
content of any magnet in 
They were processed by 
Hamilton expressly for use in the electric 
watch 


the world today 


The Hamilton watch is more 
nearly free from disturbance by stray mag 
netic fields than any other watch and the 
television service man, a physician with an 
electrocardiograph, or any of the increasing 
number of people who work with or around 
magnets will be able to wear this watch with 
no interference 


electric 


Magnetic Tape 
Records SS Information 


A roll of magnetic tape about the size of 
a dinner plate has replaced a 900-page re- 
port to speed the Social Security (SS) infor- 
mation of $0,000 General Electric Company 
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(GE) employees from Schenectady, N. Y., to 
Baltimore, Md. 

This latest application of automation 
principles to accounting marks the be- 
ginning of a new era of data transmission 
between industry and the Government, since 
this is the first application of the procedure 

According to the GE comptroller, the 
potential savings of such an operation are 
tremendous to both the Government and 
GE employs more than 280, 
000 persons throughout the country and 
eventually it is expected that SS informa- 
tion for most of them will be forwarded by 
the tape method. 


the company 


In addition to the saving in time and 
material for the preparation of these de 
tailed SS records, there is also a huge sav- 
ing in storage space required to keep the 
records 

This latest method of 
SS deductions to the 
suggested by 


reporting such 
Government was 
a procedures analyst in GE's 
data processing organization at Schenectady. 
It has received the approval of the Social 
Security Administration and the Internal 
Revenue Department. 

The tape, which is approximately 2,400 
feet long and weighs about two pounds, 
carried all of the quarterly SS report made 
for most of the GE employees in the Sche 
nectady area. Until tape was used, it was 
necessary to prepare more than 900 type 
written pages containing 30 to 40 
four times a year to supply the 
which the Government 
requires for Social Security. 


each 
names, 
quarterly figures 
Under the new procedure, data is fed 
into International Business Machines (IBM) 
computers for compiling GE payrolls and 
at the same time the special tape is run off 
for the Social Security Administration's 
records. The newly written tape is taken 
from the IBM 702 computer and put into a 
plastic bag which is sealed to keep the 
humidity constant during transmission to 
Baltimore, headquarters for Social Security 
Administration 

Running a payroll through the IBM ma 
chines for the GE employees in Schenectady 
requires approximately 28 hours, or about 
314 seconds per employee. This roll of 
SS tape is run off simultaneously. Even 
tually, the time may be chopped down to 2 
seconds or less per employee. 

When this 1014-inch roll of SS data 
tape is received in Baltimore it is put 
through a computer there and the earnings 
reflected in the data are credited to the 
Social Security accounts of the individuals 
listed on the tape from General Electric. 
Previously, it was necessary to punch cards 
for each individual name listed on the 900 
odd sheets sent from Schenectady and then 
to put the cards through computing ma- 
chines. The tape method eliminates the 
punching step in Baltimore, and cuts down 
on storage space, 

The computer used in preparing the pay 
rolls and for other accounting work is 
sheltered like a gilded lily in 2,400 square 
feet of space on the fourth floor of one of 
the company's office buildings here. The 
temperature is a vacationist’s paradise— 
never less than 70 or more than 80 degrees— 
and the relative humidity is between 40 and 
60. Three General Electric 10-ton unit air 
conditioners supply the filtered air to keep 
the computer in the proper atmospheric 
environment. 
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Scientists Develop Method 
of Taking Atomic “Pictures” 


Scientists have perfected a new technique 
for taking pictures of the atomic “insides” 
of metals and other crystalline materials 

Ihe technique was announced by West- 
inghouse. It employs a new means for de- 
tecting “bullets” which are shot 
through the crystal. The process is several 
hundred times faster and more sensitive 
than previous methods, and promises to 
yield important new information about the 
atomic architecture of crystalline materials. 

For years scientists have been using beams 
of high-power X rays to probe crystal struc- 
ture. In passing through the crystal, the X 
“scattered,” or diffracted, by the 
atoms in the crystal. The X rays are then 
allowed to fall on a photographic film where 
they give a picture of the crystal’s atomic 
arrangement. It is a fast, accurate, and ex- 
tremely valuable research technique. More 
recently, with the advent of nuclear re- 
actors, it was found that a beam of neutrons 
is diffracted in a similar fashion. What is 
more, neutrons will reveal the crystal struc- 
ture of many thousands of different ma- 
terials which are either impossible or im- 
practical to analyze by X rays. 

Until now, however, there has been con- 
siderable difficulty in getting a satisfactory 
picture of the diffracted neutrons. Exposures 
of many hours are required with standard 
sources of neutrons. The new technique 
shortens this exposure time as much as 100 
times and is expected to extend considerably 
the usefulness of neutron diffraction for the 
study of crystal structure. 

rhis neutron “picture-taking” technique 
was developed by Dr. K. H. Sun, in charge 
of the Westinghouse Radiation and Nu- 
cleonics Laboratory, and Miss Frances 
Pecjak, a member of his staff. The work was 
done in co-operation with Dr. W. O. Wollan 
of the Oak Ridge National Laboratory, Oak 
Ridge, Tenn. 

Secret of the technique, Dr. Sun said, is 
an improved method for making the neu 
trons “visible” to a photographic film. As a 
result, the Westinghouse scientists have ob 
tained the first neutron powder diffraction 
patterns ever known. 

After being “scattered” by a crystal, the 
neutrons are allowed to strike a special 
fluorescent screen placed next to the film. 
The screen is made by imbedding a 
phosphor in a thin layer of special glass or 
plastic which contains atoms of boron, The 
neutrons pass through the photographic 
film and strike the screen, where they smash 
into the boron atoms, This releases tiny, 
powerful atomic particles which cause 
flashes of light on the screen. These flashes 
are “seen” and recorded by the photographic 
film, giving an exact picture of the diffracted 
neutrons. 

It was explained that this round-about 
conversion of the neutron’s energy to visible 
light is necessary because standard photo- 
graphic film is “blind” to neutrons. The in- 
creased sensitivity and speed of the process 
over previous methods is due to the more 
efficient conversion of the neutron’s energy. 

Dr. Sun said the technique will also ex- 
pedite the analysis of crystals of magnetic 
materials, which cannot be done with X 
rays. Unlike X rays, he said, neutrons are 


neutron 


rays are 
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tiny magnets They interact with the 


bombarded atoms of a magnetic material 
and disclose its magnetic structure. This in- 
formation is helpful in understanding the 
magnetic properties of materials and in de 
signing new and better ones 


ARDC Tests 
Provide Information 


A 43-year-old U. S. Air Force officer has 
reached an altitude of 198,770 feet—nearly 
38 miles, in an aeromedical altitude cham 
ber test 

It is the highest simulated altitude ever 
reached by man 

The Air Research and Development 
Command (ARDC) announced today that 
Major A. I. Beck reached the near vacuum 
in an altitude chamber at its Wright Air 
Development Center (WADC), Dayton, 
Ohio 

Major Beck, Brooklyn, N.Y., reached the 
record altitude while testing new equip- 
ment. He wore the recently announced 
MC-4 partial pressure suit and pressure 
helmet to protect him during the record 
ascent. Without such protection a man 
would die from exposure to the low pres- 
sures which are encountered above 50,000 
feet 

In making the run, the altitude rise was 
halted at 40,000 feet while adjustments 
were made to valves and suit. After a 
quick rise and pause at 85,000 feet, the 
chamber was dropped to 40,000 feet to dry 
up moisture that had accumulated. After a 
second rise to 85,000 feet and a drop to 
40,000 feet, the run was started. 

The chamber's simulated altitude rose 
quickly to 120,000 feet and then more 
slowly to the peak of 198,770 feet. 

Major Beck was in charge of the test, 
but senior officer at “ground level” was 
Captain Terrence McGuire, Omaha, Nebr., 
who normally acts as medical observer 
during the chamber runs. Medical officer 
for the run was Captain F. J. Leary of 
Lincoln, Nebr. The chamber was operated 
throughout the run by Master Sergeant 
Bradford Cullman, Ala., 
airman in charge of the unit. All are as 
signed to WADC’s Aero Medical Labora 
tory 

Major Beck had set 200,000 feet as his 
goal. The small, 50 cubic foot chamber 
on other occasions had gone to an altitude 
of 260,000 feet, but with no one in it. It 
was not expected that he could reach that 
fantastic 


Moore, senior 


altitude because of one physio 
logical fact—he had to breathe 

Earlier, Major Beck had attempted to 
reach 200,000 feet, but each time he ex- 
haled, his breath counteracted the near 
vacuum at full power and the observers 
were unable to raise the simulated altitude 
beyond 155,000 feet. At that altitude, the 
chamber’s gauge registered 0.9 
millimeters, as compared with the 760 
millimeters of mercury at ground level. 
This meant he was in an atmosphere of 
only 0.018 pounds per square inch pres- 
sure as compared with ground level 
pressure of 14.7 pounds per square inch. 

For this latest test, a hose was run from 
his helmet’s exhaust valve into an ad- 


mercury 
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joining chamber, where the air he breathed 
out was dissipated. With this arrangement 
the chamber’s mercury gauge was brought 
down to 0.250 millimeters (an atmosphere 
of only 0.0048 pounds per square inch) 
evaporation of his perspiration 
halted the chamber’s ascent. 


before 


rhe emergency partial pressure suit for 
high altitude flight already has been used 
successfully for several record flights. It 
was used by Air Force pilots flying the 
X-2 rocket aircraft to altitudes 
never before reached by man; and it was 


research 


used by two U. S. Navy officers who recent 
ly set a balloon altitude record of 75,000 
feet. Worn by ARDC Major Beck to an 
altitude of 198,770 feet, the new suit will 
replace the Air 
because it is more comfortable, and pro 


Force's present T-/ suit 


vides more protection and mobility. 

The suit gains its comfort and mobility 
from an improved design. While still tight 
fitting, it is looser than the T-/. With only 
12 standard sizes almost any man can be 
fitted perfectly. This is accomplished by 
two sets of lacings down the front, which 
can be tightened or loosened to mold the 
suit to the contours of the man’s body. 
rhe result is a garment that permits almost 
normal breathing. In the T-/ suit, an air- 
man has to learn reverse breathing—that 
is, he had to exhale forcibly while allowing 
the pressure of the oxygen system to force 
his inhalations. 

Because of this improved fit, and re- 
sultant comfort, a pilot can wear the new 
suit longer, either uninflated or inflated. 
The suit also can be donned and removed 
without assistance. The T-/ required a 
“helper.” 

In the assembly, which includes a pres- 
surized helmet, all electrical leads (includ- 
ing communications) are carried in one 
small hose. One version, the MC-3 is de 
signed for while the 
MC-4 has a built-in antigravity suit for 
fighter include pres 
surized gloves. 

The suit is made of toughened material 
that needs little maintenance, lasts longer 
and, thereby, reduces the number of re 
placements, An undergarment, it is worn 
over underwear and can be covered with 
warm 


bomber crewmen, 


pilots. Both also 


light coveralls in the summer or 
outer garments in the winter. 

The two men who directed the partial 
pressure suit project were Captain McGuire 
and C. C. Lutz of St. Paris, Ohio. who 
is one of the engineers in the Respiration 
Section of WADC’s Aero Medical Labora 
tory. Mr. Lutz was one of several men who 
reached an altitude of 106,000 feet in the 
T-1 suit several years ago. Captain McGuire 
recently won second prize in an Air Force 
Association Science Symposium for his paper 
on partial pressure suit studies 


Test Missiles 


Save Taxpayers’ Money 


Iwo ingenious research missiles, espe- 
cially designed to combine highest perfor- 
mance with low cost, are saving U.S. tax- 
payers millions of dollars as the nation’s 
missile program moves forward, the US. Air 
Force (AF) revealed. 
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Designated the X-7 and the X-J7, the 
go through the paces of reg- 
ular operational missiles. However, the X-7 
ramjet vehicle is recovered from supersonic 
flight by parachute to fly again, and its 
big brother—X-/7—is only a fraction as ex- 
pensive as the long-range ballistic missiles 


test “birds” 


it simulates 
Maj. Gen. B. A. Schriever, head of the 
Western Development Division of the AF's 
Air Research and Development Command 
ARCD), told a meeting of the Institute 
of Aeronautical Sciences that both are he 
ing used by the AF to push forward mis 
sile programs at important savings ot time 
and money 
The X 


with each recovery and reflight. Officials of 


saves taxpayers about $350,000 


Lockheed'’s Missile Systems Division, which 
builds both missiles in its Van Nuys, Calil., 
plant, say that the AF by its use of the 
X-/7 saves “literally millions” in this pro 
vram 

The X-17, itself a three-stage ballistic 
rocket which weighs more than six tons and 
stands as high as a four-story building, is 
nonetheless inexpensive as compared to 
full-scale operational missiles. This rocket 
is used to provide information on the prob 
lems which arise when the warhead of a 
ballistic missile re-enters the earth's atmos 
phere at high speed. The use of a full 
scale missile would be much more expen 
sive 

The full story of this highly successful 
re-entry test vehicle cannot be told because 
its flights are providing data of consider 
able military significance which must re 
main classified 

The AF 
ballistic 


efforts of some 17 aircraft and scientific 


previously disclosed that its 


missile program encOM Passes the 


companies 

At that time, it described the X-/7 rocket 
as a “key link” in the vital ballistic mis 
sile program which includes the intercon- 
tinental vehicles Atlas and Titan and the 
intermediate range missile, Thor 
lo obtain data on the re-entry problem, 


Lockheed Missiles Newsbureau 


THE LOCKHEED X-17 test missile points sky- 
ward as it is readied for flight at Patrick Air 
Force Base. A three-stage rocket, as high as a 
4-story building, the X-17 weighs more than 
six tons. 
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Lockheed scientists launch the X-/7 from 
Patrick Ais Force Base, Florida, which is 
the AF’s long-range missile firing area. The 
test missile hurtles out through the earth's 
atmosphere at speeds far in excess of the 
velocity of sound, Within seconds after it 
is fired the missile blasts through the sonic 
barrier and pierces the ionosphere—a layer 
of very thin air starting some 50 miles 
above the earth and extending to about 250 
Missile scientists designed the vehi 
cle to plunge at tremendous speeds from 


miles 


the ionosphere back into the earth's heavy 
blanket of air 


Diesel Power Plant 
Thinks for and Operates Itself 


A completely automatic diesel 
plant which thinks for itself, turns itself 


on and off, sends signals about operating 


power 


conditions to technicians in a control center 
miles away, and operates without manpower 
in attendance has been developed for use 
in radar systems in the United States 
Designed by Consolidated Diesel Electric 
Corporation Diesel), the equipment 
Con Diesel’s Model 4/00, features an elec 
tronic “brain” and built-in “memory sys 
tem.” ‘The power 
package is manufactured by Con Diesel’s 


(Con 


completely automatic 
Power Equipment Division for use as a pri 
mary power source for four fifths of all un- 
manned radar installations in the nation 
wide SAGE (semi-automatic ground envi- 
ronment) system 

The compactly packaged primary power 
units are designed for gap-filler radar sta 
tions-which cover gaps between main and 
auxiliary radar installations because of un 
even terrain and other reasons, The equip- 
ment powered by the Model 4,000 provides 
a fence or alarm system between main and 
auxiliary stations 

Because radar installations are designed 
to operate from commercial power supplies 
and lines where available, the power plants 
will stand in reserve or be used as a source 
of auxiliary power in 
Normally, the power plant will include two 


regular operation 
diese] generator sets and a “brain” or power 
supply control, Each is completely auto 
matic, designed to operate without person 
nel in attendance 

In the event the normal power supply 


from commercial lines fails, weakens, fluctu- 
ates, or otherwise ceases to provide steady 
and sufficient power for radar operation, 
the automatic power plant turns itself on 
and provides power to the full load in less 
than 12 seconds. 

If, for example, one diesel generator set 
of the power plant ceases to operate at full 
capacity or fails because of insufficient lu 
bricating oil—or any other malfunction 
the second unit automatically turns itself 
on and assumes the load 

At the same time, the inoperative unit 
returns itself to the standby position, turns 
itself off and relays back to the main con 
trol plant that it has failed and the reason 
for the failure. 

The “memory system” which records con 
trol or mechanical deficiencies or failures in 
the units, indicates to technicians at the con- 
trol point what repairs are necessary and 
what parts need adjustment or replacement 

As an extra precaution the power plant 
makes an automatic two-hour check of the 


commercial power supply voltage after this 
voltage has returned to the correct range. If 
the commercial voltage remains within es 
tablished limits, the unit returns the radar 
equipment to commercial power, shuts itself 
off, and returns to standby condition 
Automation of the Model 4,000 frees per 
sonnel and allows the radar line to be op 
erated with a minimum of trained techni 
time decreasing the 


cians, at the same 


chance of human error 


Plastic Pump Conveys FeCl, with 
Printed Circuit Production Line 


Printed having solved many 
production and cost problems in the tele- 
vision and radio manufacturing field, has 
imposed some new ones which the elec- 
tronics industry has found difficult, if not 
impossible, to solve. One of these is main- 
taining steady operation of pumps convey- 
ing ferric chloride (FeCl,) for printed-circuit 
etching. Warm concentrated FeCl, is highly 
metals and causes leakage 

packing of conventional 


circ uitry, 


corrosive to 
through the 
pumps. 
Concentrated FeCl, dripping through 
stuffing boxes or mechanical shaft seals, 
crystallizes with the unhappily frequent re- 


MODEL 4,000 generator 
set, designed around an 
electric “brain,"’ permits 
operation at remote in- 
stallations. Air 
technicians (shown) visit 
such sites periodically to 
observe and record op- 
erating characteristics. 


Force 
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sults of costly breakdowns while the pumps 
are replaced or repaired. 

Such was the actual case at the radio and 
television manufacturing plant of the West- 
inghouse Electric Corporation in Metuchen, 
N.J., a8 reported recently to the Vanton 
Pump & Equipment Corp. in nearby Hill- 
side, manufacturers of plastic pumps with- 
out stuffing boxes or shaft seals of any sort. 

Basically, the printed circuit process at 
Westinghouse consists of silk screening cir- 
cuit diagrams with acid-resistant ink on 
base boards which are then conveyed into 
spray-etch chambers. The excess copper foil 
not protected by the resistant ink is etched 
away by the warm concentrated FeCl,. 
Vapor degreaser is then applied to remove 
the acid-resistant ink, exposing the remain- 
ing copper circuit. 

The problem had been frequent break- 
downs of the three conventional pumps in 
use to convey FeCl, continuously from over- 
flow reservoirs providing a supply of fresh 
liquor to the spraying system. 

Three sealless pumps were recommended 
with a capacity of 5 gallons per minute 
each. These had no stuffing box or mechan- 
ical seal and were self-priming. The fluid 
was in contact only with the inner surface 
of a Bakelite housing and the outer surface 
of a natural rubber “flex-i-liner” insuring 
complete resistance to the chemical action 
of FeCl. 

In addition to eliminating the problem of 
corrosion, maintenance was reduced to the 
infrequent and simple replacement of the 
inexpensive liner. The three pumps stayed 
in operation continuously for 12 hours a 
day. 

The dangerous FeCl, flows in a channel 
between the molded plastic body and the 
natural rubber  flex-i-liner. No _ liquid 
touches metal. Flanges on the flex-i-liner 
straddle the pump body block and are 
pressed to its sides by bolted face plates, 
thus forming the isolated fluid channel. 
The pumping mechanism is a rotor 
mounted on an eccentric shaft which, at 
each revolution, pushes the _ flex-i-liner 
against the body block and sweeps a “slug” 
of FeCl, around a circular track from inlet 
to outlet, All bearings are life time perma- 
nently lubricated ball bearings completely 
out of fluid area and further protected in a 
stainless steel assembly. 


Electronic “Ear” 
Selects Human Voice from Noise 


An improved electronic “ear” that auto 
matically selects the human voice from any 
background noise, permitting telephone 
conversations to ride effortlessly above un 
avoidable line static has been announced 
by Federal Telecommunication Labora 
tories (FTL), Nutley, N. J., a division of 
International Telephone and Telegraph 
Corporation. FTL developed the voice-sav 
ing “compandor” as a solution to the my- 
riad causes of electrical telephone interfer 
ence. 

The compandor compresses the volume 
range of the speaker's syllables for transmis- 
sion and raises them above the level of the 
background noise. For reception, the noise 
between syllables is eliminated and the orig 
inal volume range of the speaker's voice re 
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stored. The system name is derived from 
the “compressor” and 
of the equipment 


“expandor” functions 


The most pronounced effect of the com 
pandor is the elimination of the masking 
of low volume consonant sounds by the cir 
cult noise, permitting the listener to differ- 
entiate clearly between words having similar 
vowel patterns 

By improving the effective signal-to-noise 
ratio, the compandor permits the use of 
direct wire and radio links that would not 
otherwise have the 
qualities 


desired transmission 
The sharp increase in telephone 
traffic in recent years has resulted in electri- 
cal interference that could be oveicome 
only by expanding existing facilities or the 
addition of amplifiers at frequent intervals 

The compandor can be produced inex 
pensively, because the nonlinear elements it 
employs to achieve variable gain character- 
istics are fewer in number than other simi- 
lar devices, and because of special circuitry 
need not be selected and exactly matched. 


NSC Asks 
What You Need 


As the National Safety Council's Electri- 
cal Equipment Section’s executive commit 
tee starts another year of activity, its major 
concern is how it can be of greatest service 
to all 

Obviously, it can be of most help in ful 
filling the greatest needs. But, they have to 
know what these needs are. That is where 
others come in. Consider these questions: 


1. What additional technical helps do you 
need that might be developed by the Re 
search and Engineering Committee? 

2. What kind of information are you 
most interested in getting through the news 
paperse 

8. What subject would you like to have 
discussed at the next National Safety Con 
gress? 

4. Is there anything else that you feel the 
section’s executive committee or the Na 
tional Safety Council staff could do to be of 
further assistance to you in your accident 
prevention efforts? 


Think it over and drop a note to C. F 
Schlueter, general chairman, in care of Em 
ployers Mutuals, Wausau, Wis. 


Intercontinental 
Strategic Guided Missile 


Flight testing of North American Avia 
tion’s X-10, an unmanned test vehicle for 
the U. S. Air Force (USAF) SM-64 NAvano 
intercontinental strategic guided 
program, has been concluded by the com 
pany’s Missile Development Division, and 
initial operations begun on the XSM-64, it 
was announced recently 

Called “an invaluable source of impor 
tant data” by Maj. Gen. B. A. Schriever, 
who heads the USAF’s Western Develop 
ment Division, Air Research and Develop 
ment Command (ARDC), the X-/0 is pow 
ered by two turbojet engines and is pro 


missile 
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vided with a landing gear so that it can be 
recovered for repeated use. 

The X-10 has been 
hundreds of miles at supersonic speeds, it 
was stated. The purpose of the test program 
was to prove out the missile’s aerodynamic 
design as well as its guidance and control 
systems. Final flight testing was undertaken 
at the USAF Missile Test Center, Florida 

Work on the major phases of the NAVAHO 
weapon system program was begun in 1945 
Che first test phase was conducted on the 


successfully flown 


X-10, unmanned test vehicle for the U. S. Air 
Force SM-64 NAVAHO intercontinental strategic 
guided missile weapon system program. 


NATIV, a 14-foot test vehicle, with the sec 
ond research and development phase a 
complished through X-/0 flights. 

Design and manufacture of the NAVAHO 
guidance and control systems is the respon 
sibility of North American’s Autonetics Di 
vision, and a third division, Rocketdyne, is 
building rocket engines for the missile, 
which will be rocket boosted to flying speed 
and then powered by ram-jet engines. The 
NAVAHO will travel at supersonic speeds and 
very high altitudes, with a delivery accu 
racy not provided for in any other type 
long-range surface-to-surface missile 


Nuclear Powered 
Miniature Battery Developed 


rhe development of a miniature nuclear- 
powered battery capable of delivering con- 
tinuous electrical power for at least five 
years has been announced recently by the 
Elgin National Watch Co.'s Walter Kidde 
Nuclear Laboratories. 

The battery, approximately the size ol 
the head of a thumb tack, has a nominal 
power output of 20 microwatts and is the 
first such device to be completely safe for 
extensive personal use without special pre- 
according to its inventors. The 
battery utilizes the decay energy of a beta- 
emitting radioisotope as its source of energy. 

Operation of the battery depends upon a 
from beta 
emissions to light and from light to elec- 


cautions, 


two-step conversion of energy 


tricity. The light source consists of a mix 
finely and an 
oxide of promethium-147, one of the most 
abundant Beta 
particles emitted by the promethium are 
absorbed by the phosphor and converted 
into red and infrared light. This light is 
captured by two or more photocells and 
transformed into electric current 

Although not yet commercially available, 


ture of divided phosphor 


nuclear fission products 
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the battery eventually will be used in such 
products as hearing aids, miniature portable 
radios, and civil-defense warning receivers 
for the home. It has been predicted thut 
will some day be used tor an 
watch. In 


the battery 
atomic-powered wrist such an 
application, the power unit would be as 
safe as modern radium-treated wrist watch 
dials. 

Additional use for the atom cell in mili 
tary high-altitude missile and rocket work 
and in scientitin deep space experiments is 
also foreseen. In contrast to conventional 
batteries, the nuclear source operates satis 
factorily at extremes of environmental con 
ditions. At temperatures as low as 200 I 
below zero, voltage and power output ac 
At temperatures up to the 


ope rates 


tually increase 


boiling point of water, the cell 
with a small decrease in power output 
about 5 


The prototype battery uses 


curies of promethium-147, a radioactive 
with a half-life of 2.6 years and 


element 
maximum beta energy of 0.223 MEV 
lion electron volts). This has a weight in 
the form of the oxide, Pm,O,, of only 5 
milligrams. With this amount of activity the 
battery has a nominal power output of 20 
microwatts when new, 10 microwatts after 
2.5 years, and 5 microwatts after about 5 
years. Greater outputs can be ob 
tained by connecting a number of cells in 
series or by building cells of larger area. 
In the prototype, Pm,O, is applied as a 
coating on the phosphor particles and the 


power 


entire light source is sealed in a transpar 
ent container of radiation-resistant plastic 
Photocells are silicon cells of the solar type 
maximum eth 


specially modified to give 


ciency at the light levels at which the cell 
operates. The present cell is housed in a 
compact metal protective shielding that 
leaves the complete unit about the size ol 
a cough drop 

\ basic advantage of the two-step energy 
conversion, according to Dr. Philip Miller 
of Walter Kidde Nuclear Laboratories, is 
that the photocell is 
from the direct beta radiation of the radio 


a problem in pre 


a 


sensitive protected 


isotope. Such radiation 


W. Kidde Nuclear Lab Photo 


NUCLEAR MAGIC compared with man's fingers 
which loom large holding the tiny atomic- 
powered battery. In shielded form shown, it is 
no bigger than a cough drop, yet capable of 
delivering usable electric curreny for as long 
as five years. 
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vious attempts to develop a nuclear source 
of this kind produces crystal detects in the 
semiconductor material of which the photo- 
cell is made and causes its efficiency as an 
electrical generator to decline rapidly 

In the present battery, only the phosphor 
i ubjected to beta radiation, to which its 
resistance is relatively high. Any beta pat 
ticles not absorbed by the phosphor are ab 
light 
source, which is also radiation-resistant 
Milles 


power source after a study 


sorbed in the plastic case of the 


Accordin Di promethium was 
elected tor the 
ot the arious available radioisotopes be- 
cause it combines a number of favorable 
properties for a 
level 


absent, and the relatively low energy of its 


battery of this size and 


power Primary gamma radiation is 


beta radiation allows all of its energy to be 
ibsorbed in a layer of phosphor having a 
weight of only 50 milligrams per square 
centimeter 0.005 inch 


thick 


approximately 


\s received from Oat 


Ridve 


promethium is ino an 


National 
Laborators impure 
condition and one of the impurities, euro 
plum, emits gamma radiation. The prome 
thium is highly purified not only to elimi 
nate the source of gamma radiation but 
also because any other impurities decrease 
the efficiency of the light source 

In its purified form the promethium con 
tains no amount of 


significant gamma 


emitters; however, the light source is a 


source of a minor amount of secondary 
gamma radiation known as Bremsstrahlung, 
generated when beta particles are absorbed 
by matter. For some uses, this radiation re 
quires no shielding of the battery. For ex 
tended personal use, the battery is made en 
tirely safe by sealing it in a small case of 
dense metal such as Hevimet, Tantalum, or 
Mallory metal. The outside dimensions of 
such a shielded battery are 0.2 inch thick 
and 0.6 inch in diameter 

Cell design also involved the choice of a 
suitable particle size for the phosphor 
There is some loss of light due to the pat 
tial opacity of the phosphor, and this in 
as the particles are made finer. On 


the other hand, finer phosphors tend to be 


cCTCAses 


somewhat more eflicient. The practical size 
range was found to lie between 10 and 50 
microns 

Approximately 50 milligrams of phosphor 
ire used in the light source, which has an 
active area of one square centimeter and a 


7/16 inch. Fach face of the 


light source is covered either with one cir 


diameter of 


cular photocell or two semicircular photo 
cells, By connecting the photocells either in 
parallel or in series the voltage may be 
varied trom about 14 volt to 1 volt, the total 
power remaining unchanged 

It is important that the light emitted by 
the source be in a range of wave lengths 
at which the efficient 


Practical silicon photocells have their maxi 


photocell is most 
mum power efficiency for light in the region 
of trom 6,900 to 8,200 angstroms, and ac 
cadmium 
sulphide or mixtures of cadmium and zine 
emit 
These phosphors 
give off red and infrared light, and while 
they are less efficient in the visible range 
than the more widely used green phosphors, 
the silicon cell is efficient in capturing their 


cordingly phosphors contaming 


ulphides were used, since these 


strongly in this region 


invisible radiation as well as the visible 


light 


80 
rH 


While promethium-147_ is presently 
ivailable only in limited quantities at rela 
Energy Com 
mission has indicated that the element will 
be available in large quantities at a cost of 
approximately 50¢ per curie when a new 
goes into 


tively high cost, the Atomic 


plant now under construction 


produc tion 


Marker Shows First 
Long-Distance Transmission 


Two historical roadside markers were in 
stalled in December 1956 near 
S.C., calling attention to the vicinity as be 


Anderson 


ing the place where the first successful long 
distance transmission of electricity for com 
mercial 
States 


purposes occurred in the United 


Inde 


handi 


Anderson, 8. 
growth was 
electricity 


According to the 
pendent, the 
capped by the higher cost of 
made by the inefficient steam power of the 
late 1890's. A native son, W. C. Whitner 
an engineering graduate of the University 


town's 


of South Carolina in 1886, encouraged the 
Water, Light 
electricity 
High 


River, six miles east of 


Anderson 
Company. In 1895 


formation of the 
and Power 
was generated by water 
Shoals on Rocky 


Anderson. It is claimed that this was the 


power at 


first long-distance transmission in this coun 
try and that the a-c generator was the first 
to be built and operated at 5,000 volts 
Upon the success of High Shoals, a dam 
built at 
Shoals on Seneca River, 10 miles west of 
Anderson, where power was generated at 
the then unheard of voltage of 10,000, and 
transmitted the 10 miles to Anderson, It 
marked the transmission of power on the 
longest lines in the United States and it 
was the first commercial plant to employ 


and power plant was Portman 


so high a voltage. This plant has been in 
continuous use since 1897 and is now owned 
by the Duke Power Company 

High 
Shoals plant was built by the Stanley Elec 
tric Company properties 
were acquired by the General Electric Com 
pany 720-kw generators 
operating at 10,000 volts, 2 phase, and 66% 


The original equipment for the 
whose physical 


There were two 


cycles 


Symposia To Be Held 


on Topics of Varied Interest 


Retrieval. The 
School of Library Science of Western Re- 
serve University, in conjunction with its 
Center for Documentation and Communica- 
tion Research, will present on April 15-17, 
1957, the nation’s first comprehensive dem- 
onstration of systems presently in use for 
the organization, storage, and retrieval of 
recorded information, together with a sym- 
posium on information-handling problems 
and techniques, 

Cosponsor of these activities is the Coun- 
cil on Documentation Research, a group 
recently formed by representatives of or- 
ganizations in Government, industry, and 
education for the stimulation of effective 


Systems for Information 
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co-operation among those who produce, 
organize, and use information of all types 
in all fields 

An outgrowth of the Conference on the 
Practical Utilization of Recorded Knowl 
edge held in Cleveland, January 1956, this 
three-day program will bring together 20 
or more information systems devised or 
iapted by their users to meet specific 
Machines needed to make the 


problems 
effective will also be 


presentations most 
demonstrated, but the emphasis is to be on 
working systems Further information may 
be obtained from: J. H. Shera, Dean, School 
of Library Science, Western Reserve Unive:- 


sity, Cleveland 6, Ohio. 


Nondestructive Tests in Nuclear Energy 
Field. A symposium on “Nondestructive 
Tests Developed in the Field of Nuclea: 
Energy” will be held at the Morrison Hotel 
in Chicago, Illinois on April 16-18, 1957 
This symposium is cosponsored by Ameri 
can Institute of Chemical Engineers 
AIChE), American Nuclear Society (ANS), 
Testing Materials 
Nondestructive 


American Society for 
ASTM) and = Society tor 
Testing (SNI 

During the past 15 years various Atomic 
Energy Commission laboratories and con 
tractors have been carrying on extensive re 
search and development programs in the 
nondestructive testing of nuclear reactor 
components, especially fuel elements. In 
this period, a considerable amount of tech 
nology for the testing of nuclear reactor fuel 
elements and other components has been 
accumulated, The purpose of this sympo- 
sium is to present declassified information 
on testing methods and techniques used 

The information to be presented at the 
symposium will be of interest to (1) indus- 
trial groups already engaged in reactor de- 
sign and construction, (2) industrial groups 
contemplating work in the reactor field, 
and (3) industrial groups in other fields of 
endeavor who can use many of the methods 
and techniques developed. 


Role of Solid-State Phenomena in Electric 
Circuits. The seventh of a series of Interna- 
tional Symposia sponsored by the Micro 
wave Research Institute of the Polytechnic 
Institute of Brooklyn will be held on April 
23-25, 1957, in the Auditorium of the En- 
gineering Societies Building, 33 W. 39th St., 
New York, N.Y. 

rhis Symposium will cover the more re 
cent developments in the application to 
electrical circuits or systems of the more 
unusual or unexploited physical effects in 
It is being held because of the eve 
increasing importance of solid-state effects 
in the simplification of circuit functions 
and electronic apparatus leading to de 
creased size and increased reliability. 

The major area of interest lies in effects 
which provide for new or improved elec- 
tronic functioning as generators, 
amplifiers, detectors, measuring instruments, 
There also is interest in 
new circuit responses not heretofore readily 


solids 


devices 
components, etc. 


obtainable, such as the nonreciprocity pro 
vided at microwave frequencies by ferrites, 
or the possibility of a solid-state negative 
resistance diode. 


Physical Problems of Color Television. An 
International Symposium on Physical Prob- 
lems of Color Television, organized by the 
International Union of Pure and Applied 
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Physics and sponsored by uNgsco will be 
held in Paris, France, July 2-7 

Sessions will be devoted to: (1) properties 
and behavior of the human eye in color 
television; (2) image analysis and restitu- 
tien, pick-up tubes, and color kinescopes 
3) assessment and measurement of picture 
quality; and (4) coding procedures for trans- 
mission of color signals. These topics will 
provide to physicists, electronics, optics and 
television specialists, an exceptionally full 
gathering 
and comparing data relating to the many 


and convenient opportunity of 
physical problems which are met in the 
study of color television and the design of 
color television apparatus. 

For any additional information, apply to 
The Secretary: Colloque International sur 
les Problémes de la Télévision en Couleurs 
Conservatoire National des Arts et Métiers 
292, rue Saint-Martin, Paris 3éme, France. 

Contributed papers on all relevant sub 
jects will be considered and the agenda ex 
tended, if necessary. Papers intended to be 
read during the symposium should be sub 
mitted to the committee in tide and in ab 
stract at a date prior to May Ist, 1957. This 
will permit printing and circulating a com 
plete list of abstracts to all participants by 
June Ist, 1957 
according to the directions of the UNESCO 
Preparation of Authors 
(Copies of this document will be 


Abstracts should be prepared 


Guide for the 
Synopses.’ 
sent on request ) 

Papers may he read and be commented 
upon by their authors or their delegates in 
any languages they may prefer, though the 
English is recom- 
Time alloted for the reading of 
followed by a 
15-minute discussion period. The chairman 


use of either French or 
mended 
each paper 50) =minutes, 
of each session shall have authority, after 
consideration of the final agenda, to extend 
discussions if considered expedient 

Invited papers are permitted 45 minutes 

Experimental demonstrations during the 
meeting will give broadcasts of color tele 
vision programs using various existing sys 
tems. The committee will endeavour to 
provide facilities for authors who wish to 
present and demonstrate measuring appa 
ratus at the meeting 

Technical visit and excursions will be ar 
ranged for participants of the symposium 

Subscription to the symposium will be 
about 1,500 French frances for each partici 
pant 
notice of their intention to attend to the 


Participants are requested to send 


Committee 


Forces between Atoms 
Studied by Use of “Whiskers” 


highly 
pure and perfect metal crystals known as 


One of modern science’s oddities 


scientists at the 
Pitts 
insight into the 
enormous forces which bind atoms together 


“whiskers’—are enabling 
Westinghouse Research Laboratories 


burgh, Pa., to gain new 


During the seventh New York meeting of 
the American Association for the Advance 
ment of Science at the Hotel Martinique 
on December 29, Dr. R 


house research physicist, described a new 


L. Eisner, Westing 


technique for evaluating these forces by 
measuring the tensile strength of whiskers 


of iron and silicon 
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Dr. Eisner’s technique is one of the most 
accurate methods known for pulling apart 
the tiny crystals and measuring directly the 
ipplied stress and the amount of strain they 
Precise 


undergo delicate equipment is re 


quired, Dr. Eisner said, because the tiny 
strands of metal may be 40 millionths of an 
inch or less in diameter—about 0.01 the 
thickness of a human hair. Use of the 
method has cast new light on the nature of 
the interatomic forces which give all metals 
their ultimate strength 

“In whiskers, a metal exists in a perfect 
condition,” Dr. Eisner said. “In contrast 
any ordinary piece of metal contains count 
less millions of structural imperfections 
Under stress, it is these imperfections which 
govern how and when the metal will break 


They 
much larger 


mask any attempt to measure the 
forces which hold the metal 
atoms themselves together 

‘By conducting tensile tests on whiskers 
where these imperfections do not exist, we 
can pull the individual atoms far enough 
without breaking 


apart to get a measure 


of the interatomic forces. This enables us 
for the first time, to check modern theories 
of interatomic forces.” 

In Dr 


only a 


Eisner's “whisker” experiments 


small force—less than 0.01 of an 
ounce—is required to pull the average whis 


ker apart. This force, which must be con 


trolled and measured with unusual accu 
racy, is obtained by a lightweight pendulum 
about 12 feet long The whisker is 
“clamped” between the bob of the pendu 
As the 
pulls the 
Each 


millionth of an ounce of pull displaces the 


lum and a special “take-up” screw 
screw is tightened, the whisker 
pendulum from its vertical position 
Same 


handling pendulum exactly — the 


amount—about 0.0001 of an inch 

Ihe stretch of the tiny whisker is mea 
light 
flat optical mirrors attached to the clamps 


ured by reflecting a beam of from 


at each end of the whisker, to form an “in 


terference pattern As the whisker 


stretches, the mirrors move and cause 


changes in the pattern similar to the 


changing “rainbow” colors seen in 
bubbles or thin films of oil 
are electronically amplified and 


stretch 


soap 
These « hanges 
analyzed 
The 


measures changes in 


to disclose the amount of 
technique accurately 
whisker length down to less than 0.000001 
of an inch 

The se 


siderable data about interatomi 


experiments have revealed con 
forces. It 
has been found that, freed of the limitation 
imposed by 


impurities and imperfections, 


these forces give iron a strength of more 
than 500,000 pounds per square inch. 
Whereas in ordinary steel imperfections 
cause it to flow and deform at a tenth its 
ultimate strength, no such “plastic” defor- 
mation has been found when interatomic 
involved 


forces only are Even the elastic 


limit of “soft” metals such as tin in the 
perfect structural state is at least 10 times 


the maximum in the best steels 


Graduate Courses in 


Nuclear Science and Engineering 


Nuclear science and engineering is now a 


major educational and research activity at 
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Institute (R.P.1.), 
Houston said in 
bulletin 


Rensselaer Polytechnic 
Troy, N. Y., Pres. L. W 
comment on a special graduate 
which has just been published to de scribe 
the full program 

series of 16 


The program comprises a 


graduate courses, covering key technical 


areas of nuclear work. They include both 
introductory and advanced nuclear courses 
in reactor physics, in metallurgy, heat trans 
fer and thermal stress analysis, chemistry 
and chemical engineering. There are also 


single courses in nuclear reactor control 


radiation biology, management of atomic 


operations, geology and finally a “capstone 
course that develops complete power reactor 
projects under the guidance of s veral in 
structors. A number of these courses com 
bine laboratory experiments with the lecture 
series 

The R.PLTI 


is unique in that there is no separate cle 


approach to nuclear training 


partment of nuclear engineering. Instead 
the nuclear teaching is integrated with the 
academic offerings of 10 existing science and 
engineering departments 

This approach is believed to be more 
effective in developing the large variety and 
number of specialists, including physicists 
chemical engineers, metallurgists, and many 
others, on whom the nuclear power industry 
must depend. Dr. V. L. Parsegian, chairman 
of the R.P.I 


Professor of 


Engineering Faculties and also 

Nuclear Engineering and 
Science states 

“For example, a metallurgist cam make 
his best contribution to the nuclear held 
by taking his master’s or doctoral degree 
within the department of metallurgical en 
gineering. In this way, he would combine 
essential non-nuclear courses with three to 
five courses selected from the nuclear series 
in order to prepare to do metallurgical 
work corresponding to the advanced degree 
properly : 

The nuclear series is designed to have 
flexibility. A graduate student registered in 
any department can select the sequence of 
introductory and advanced nuclear electives 
which will best prepare him for the work 
he wants to do 

There have been approximately 400 regis 
nuclear courses during the 


Nearly half have 


cientists and engineers of the Knolls Atomic 


trants for these 


current school year been 


Power Laboratory, operated by the General 


Flectric Co. for the Atomic Energy Com 


AEC) 


reactor 


mission which is engaged on several 


Ihajor projects 
De velopment of the nuclear course has 
henefited greatly trom a co-operative pro 
gram with the Knolls Laboratory. This year 


R.PI. has 


viding all the 


assumed responsibility for pro 
advanced nuclear courses 


cight in number, to the working staff of 
the Laboratory. The principal staff of that 
Laboratory, and the AEC have 


this development. Co 


been very 
helpful in aiding 


operative programs with ALCO Inc., Com 
bustion Engineering Co., and United Air 
Pratt Whitney) have also 


cralt been 


cle veloping 

I he educational work has also been very 
greatly supported by the wide range of 
nuclear research programs which are under 
way at the Institute 

R.P.1., the oldest engineering college in 
the United States, is also pioneering in this 


technology 


vast new atom 





LETTERS TO THE EDITOR 


INSTITUTE members and subscribers are invited 
to contribute to these columns expressions of 
opinion dealing with published articles, technical 
pepers, or other subjects of general professional 
interest. While endeavoring to publish as many 
letters as possible, Electrical Engineering reserves 
the right te publish them in whole or in part or 
to reject them entirely. Statements in letters are 


Computer Power Generation 
the kditor 


Your December 1956 issue has just 
Pear! Harbor, Oahu, 
!. H., and after reading the article “Power 
Distribution at Air De 


fense Computing Centers,’ 


reached me here at 


Generation and 
I was quite con 
cerned with the engineering used in design 
the economical plant with continuity 


of power as the objective.” The “some 
srowth in electronic equipment” is assumed 
to be all-inclusive and will effect a load of 
460 kw simultaneous with the peak demand 
Does it not there 


seem reasonable that 


hould be a diversity factor applied to each 
of the eight loads that you indicate as add 
ing to the 2,600 kw that constitute the peak? 
Our experience indicates that various loads 
on this type should have a diversity factor 
to the power plant bus of about 3 or 3.5 to 
1. Some engineering contractors have used 
t factor of 1.7 to 1 but it is not substanti 
ated by actual measurement. It is my opin 
ion that by using a diversity factor of 2.5 
to | the estimated demand would be closer 
to the measured demand. Your Fig. 2 shows 
that the loads listed are separate loads and 
are not their contribution to the peak load 
If all loads other than the electronic equip 
ment load are applied, a diversity factor of 

» then added to the 860 kw, the peak load 
l "44 kw 


The calculations shown in the article would 


it the power plant bus would be 


ouly be correct if the loads shown were all 
it full load at the time of the peak, which 


is doubtful, The article indicates that there 
is diversity between summer loads and win 
ter loads and there certainly is some be 
tween day shifts and night shifts, and Sun 
days, holidays, and normal work days. The 
calculations shown indicate that three 650 
kw units would carry the peaks. Since the 
650-kw unit has been selected as the proper 
sive, this would indicate a minimum daily 
load of something less than 650 kw and a 
ery bad load factor 

Under the “Conclusions” of the article, it 
is stated that a been 


power plant has 


planned that is economical” which should 
result in “providing uninterrupted powe! 
to at least one of the two identical com 
puters Spinning reserve is only necessa4©ry 
to provide for the capacity ot one computer 
where no 


Inferruption to service 18 per 


mitted, whereas the spinning reserve as cal 
culated consists of one unit above the peak 
load of 2,600 kw and not one unit above the 
minimum require ment to operate one com 
plete computer and necessary auxiliaries. 
Where there are interruptive loads being car 
ried on the peak and where a standby unit 
is also provided, it does not seem that spin- 
ning reserve would be required. A footnote 
states that the research in this document 


expressly understood to be made by the writers. 
Publication here in no wise constitutes endorse- 
ment or recognition by the AIEE. All letters sub- 
mitted for publication sheald be typewritten, 
double-spaced, not carbon cepies. Any illustrations 
should be submitted in deplicate, one copy an 
inked drawing without lettering, the other lettered. 
Captions should be supplied for all illustrations. 


vas jointly supported by the U.S. Army 


U.S. Navs ind U.S. At 


ondering if this type of 


Force, but I am 
engineerin? Ss 


considered by them to be economical 
Very truly yours 


JOSEPH M. LYND (AM ‘48, M 


(Past Chairman, Hawaiian Section) 


lo the Editor 


rhis is in reply to J. M. Lynd’s letter of 
January 7 to you in which he questions the 
economics of the generating plants as de 
scribed in my article, “Power Generation 
ind Distribution at Air Defense Computing 
Centers.” I believe a careful reading would 
indicate that the only purpose for the exist 
ence of the power plant is the generation of 
power for the computers which must oper 
ate without interruption, All other loads 
are subservient and their duty cycles do not 
resemble the usual industrial or 
cial applications. Of the eight loads item 
ized in Table I, all but that 
by electronic-maintenance equipment and 
lighting are mainly a function of the elec 


commer 


consumed 


tronic equipment Because the two 


computers are operating 24 hours a day 


day after day and week after week, the 
electronic equipment load is relatively con 

losses are de 
load. ‘The tele 
phone equipment which brings data into 


he refrig 


stant. The motor-generator 
termined by this constant 
the computer is also constant 
eration and cooling equipment have been 
installed to cool the highly concentrated 
load. The variation in refrigera 


tion load is a result of the outside tempera 


electronic 
ture and humidity. The lighting and main 
tenance loads will not change appreciably 
because the building is windowless and i 
manned by military and civilian personnel 
around the clock, 
factors which have been applied to each of 


every day. The diversity 
the itemized loads are very close to 1.0. The 


powerhouse auxiliaries will consume a 
somewhat constant load because the power 
plant is supplying a fixed load 

An extra diesel generator is connected to 
the bus as “spinning reserve” because there 
is no published data on the unexpected 
loss of a diesel. It is connected chiefly to 
assure sufficient should 


generating power 


one diesel fail, and not to provide for varia 


tions in load 
Very truly yours, 
J. J. GANO (m °5$ 


Massachusetts Institute of 
Laboratory) 


Technology, Lincoln 


Of Current Interest 


NEW BOOKS 


The following new books are among those recently 
received at the Engineering Societies Library. Un- 
less otherwise specified, books listed have been 
presented by the publishers. The Institute assumes 
ne responsibility for statements made in the fol- 
lowing summaries, information for which is taken 
from the prefaces of the books in question. 


AMERICAN POWER CONFERENCE PRO. 
CEEDINGS, VOLUME XVIII, 1956. Lilinois In 
stitute of Technology, Technology Center, Chi 
cago 16, Ill. 665 pages, 9% by 6 inches, bound 
$8. The present volume of this annual publica 
tion features a nuclear energy forum at which 
the broader aspects of nuclear power 
development were considered: the role of in 
dustry and of Government, research tasks, etc 
The papers delivered at the regular sessions— 
mechanical, electrical, nuclear energy, and water 
technology—are devoted to a wide range of sub 
jects, including supercharged boiler design, fly 
ash and slag, air pollution, high-temperature 
high pressure power generation, 300 $,000 cycle 
power in industry, digital computers for power 
system analysis, and ion exchange membranes 
for water conditioning Various aspects of corro 
sion are treated in a group of five papers de 
livered at a special symposium 


some ol 


ANNUAL REVIEW OF NUCLEAR SCIENCE 
VOLUME 6. Edited by J. G. Beckerley and 
others. Annual Reviews, Inc., Palo Alto, Calil., 
1956. 471 pages 6 by 9 inches, bound. $7. The 
present volume contains reviews of advances, and 
of the literature on 1$ topics. One of the papers 
deals with reactors for power generation, the 
remainder with such specialized subjects as time 
variations of primary cosmic rays, nuclear radia 
tion effects in solids, low-level counting tech 
niques, and applications of oxygen isotopes in 
chemical studies 


ARCS IN INERT ATMOSPHERES AND 
VACUUM. Electrochemical Society Symposium, 
San Francisco, Calif., May 1956. Edited by W. E 
Kuhn. John Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y., 1956. 188 pages, 8¥@ by II 
inches, bound. $7.50. Fundamentals, design and 
operation of furnaces, and chemical applications 
are the major phases of arc technology covered 
Papers on furnaces deal with vacuum arc melt 
ing of refractory metals; a pilot-model, three 
phase consumable-electrode arc furnace; elec 
trode control systems; vacuum remelting of 
superalloys and steels; and West German de 
velopments in vacuum arc melting of titanium 
and zirconium, Papers on applications deal with 
applications if the high intensity arc in metal 
lurgy and in process chemistry, and with energy 
transfer in the high intensity arc 


BRANS EQUIVALEN r RADIO TUBES VADE 
MECUM. Edited by J. A. Gijsen. P. H. Brans 
Ltd., Antwerp, Belgium, thirteenth edition, 1957 
$42 pages, 8 by 11% inches, paper. Price not 
given. A listing of available tubes by type and 
serial designation, with equivalent or near 
equivalant replacement types given in parallel 
columns. Differences, internal construction, and 
characteristics of the equivalent tubes are indi 
cated Thirty-seven types of tubes from the 
principal makers in Europe and the United States 
ire represented 


CHANGES OF STATE. By H. N. V Temperley 
Interscience Publishers, Inc., 250 Fifth Ave., New 
York 1, N. Y., 1956. 324 pages, 64% by 10 inches 
bound, $7.50. This is intended primarily for the 
mathematical physicist, but should be useful to 
all research workers interested in phase transi 
tion. It is a collation of recent advances and 
concepts concerning such topics as evaporation 
and liquefaction, freezing, solubilities, ferro 
magnetism, superconductivity, and phase transi 
tion in liquid helium. An important feature of 
the book is the application of mathematical 
methods to the description and prediction of 
physical states. A list of references accompanies 
each chapter 


DOCUMENTATION IN ACTION. Edited by 
J. H. Shera and others. Reinhold Publishing 


ELECTRICAL ENGINEERING 











Corporation, 480 Park Ave., New York 22, N. Y., 
1956. 471 pages, 6 by 914 inches, bound. $10. A 
record of the 1956 Western Reserve Conference 
on the “Practical Utilization of Recorded Knowl 
edge—Present and Future The proceedings are 
presented in five main parts (1 present require 


ments, methods, and problems 2) programs for 
the future; (3) discussion of information pro 
cessing including the use of recorded informa 
tion in research, information theory, and re 
trieval of recorded information; (4) establish 
ment of co-operative programs; and (5) defini 


tion of research areas (a summary 
problems, machine translation, 
cessing, and other special aspects are considered 


Terminology 


sutomatic pro 


ELEKTROTECHNIK AUI 
FEN. By H. J. Kosack and A. Wangerin 
Springer-Verlag serlin Germany 1956. 482 
pages, 64% by 9% inches, bound. DM 55.50. A 
comprehensive treatment of the generation and 


HAN DELSSCHII 


distribution of electricity on merchant vessels 
The three sections are divided as follows: power 
supply, electric motors above and below deck 
switchgear, lighting, heating 
propulsion equipment, both a-c and d-c, and 
electromagnetic slip couplings 


electric electric 
indicating and 
recording instruments, command and communi 
cation equipment 


HANDBUCH DER TECHNISCHEN ELEK 
PFROCHEMIFE. VOLUME IV. Part 2A. Die 
Anwendung des Elektrischen Ofens in der In 
dustrie der Eisenmetalle. Part 3A. Elektroéfen 
in der Industrie der Nichteisenmetalle. Edited by 
Georg Eger Akademische Verlagsgesellschaft 
Leipzig, Germany, 1955, 1956, 464 pages, $28 
pages, 642 by 94% inches, bound. DM 54, DM 36 
[wo new separately bound parts of an extensive 
and comprehensive series on industrial electro 
chemistry: Vol. IV, part 2A. The first half deals 
with the general aspects of the electric furnace in 
the iron and steel industry, types used, and the 
characteristics of refined steels. The second half 
covers the production of pig iron in the electric 
furnace with full details and a comparison with 
conventional blast furnace practice. Vol. IV, 
part 3A. Application of the electric furnace in 
the nonferrous industry. The six chapters de- 
scribe and discuss the equipment and procedures 
for the electric smelting and other electrothermal 
treatments of tin, zinc, aluminum, magnesium, 
copper, nickel, cobalt, and lead 


INTRODUCTORY ELECTRICAL ENGINEER. 
ING. By G. F. Corcoran and H. R. Reed. John 
Wiley & Sons, Inc., 440 Fourth Ave., New York 
16, N. Y., 1957. 527 pages, 6 by 9% inches, 
bound. $7.95. A revision of Corcoran’s “Basic 
Electrical Engineering,” this text, for a first 
course, explains the fundamentals of electric 
charge and electric current, considers circuit 
analysis and magnetic field concepts, and treats 
the electric field in somewhat more detail. 
Ferromagnetic circuits, inductance, capacitance, 
and boundary-layer voltages are the other major 
topics treated 


AN INTRODUCTION TO ELECTROSTATIC 
PRECIPITATION IN THEORY AND PRAC 
TICE. By H. E. Rose and A. J]. Wood. Con 
stable and Company, Ltd., London, England, 
1956. Distributed by Essential Books, Fair Lawn 
N. J]., 1956. 166 pages, 5 by 8 inches bound 
$2.80. This short monograph is a critical review 
of the present knowledge of the subject as 
carried out by experts in the field and as seen 
in light of the authors’ own researches. Some of 
the subjects covered are basic electrical theory, 
precipitator efficiency from a_ theoretical and 
precipitator problems, and 
The book 
is intended for the practical man concerned with 


practical viewpoint 
precipitator design and construction 


gas cleaning as well as for the student 


JAHRBUCH DER FLEKTROWARME. Fdited 
by Harald Miiller. Vulkan-Verlag, Fasen, Ger 
many, 1956. 726 pages, 6™% by 9% inches, bound 
DM 64. This first of a proposed series of annual 
volumes summarizes current knowledge in the 
various fields of application of electric heating 
Fach of the 16 sections has one or two long 
articles plus brief German abstracts of pertinent 
reports from the third International Congress on 
Flectric Heating, 1958. The fields covered in 
clude ferrous and nonferrous metals; wood, plas 
ties, and other nonmetallic materials; drying and 
furnaces and auxiliary 


hardening processes 






ApriL 1957 


equipment; domestic and farm electric heating 


power supply; special industrial uses 


LECTURES ON ROCK MAGNETISM By 
P. M. S. Blackett. The Weizmann Science Press 
of Israel, 1956. 131 pages, 542 by 8 inches 
bound. Available from Interscience Publishers 
Inc., 250 Fifth Ave., New York 1, N. Y. $5. In 
creased knowledge of the magnetism of rocks 
will, according to the author, have a profound 
effect on geophysical studies of the earth's crus 
In this small book, the author gives his view of 
the use of magnetic data to trace the history of 
the earth's magnetic field; discusses his experi 
ments to determine the cause of reverse magneti 
zation; and reviews recent studies relevant to the 
movement of land masses and the history of the 
earth's field 


LUBRICATION OF BEARINGS. By F. T. Bar 
well. Butterworths Scientific Publications, Lon 
don, England, 1956. 292 pages, 544 by 8% inches, 
bound $10 A compact presentation of data 
drawn from significant work published in the 
last 1) years 


Intended to aid the practicing 


engineer in the design of bearings, the book 
covers the nature of surfaces, wear, viscosity, and 
other fundamentals, outlines the principles of 
hydrodynamic lubrication, and presents a ten 
tative approach to design. Thrust bearings, con 
centrated contact bearings, externally pressurized 
bearings, and oscillating bearings are covered 
THE NATIONAL FIRE CODES. Volume 5 
Electrical. Revised to July 1956. Published 1956 
by the National Fire Protection Association 
(NFPA), 60 Batterymarch St., Boston 10, Mass 
Various pagings, 542 by 8% inches, bound. $6 
This volume contains the text of the National 
Electrical Code which gives the basic minimum 
provisions considered necessary for safety for 
wiring design, materials, and methods; motors 
generators, capacitors, ind = other equipment 
hazardous locations, bulk storage plants, garages 
ete cranes, clevators, induction heating, ma 
chine tools, and other special equipment, emer 
gency systems; communication 
radio and television equipment. The volume also 
includes standards on electrical fire alarm and 
supervisory services, lightning protection, and 
static electricity. References are made to clec 
trical provisions of other NFPA standards 


circuits and 


ON HUMAN COMMUNICATION. By Colin 
Cherry. John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y., 1957. 385 pages, 5% 
by 9% inches, bound. $6.75. A group of essavs 
introducing a new series, “Studies in Communi 
cation,” which will appear during the next few 
years, It is not a mathematical exposition of the 
theory of communication, but a reasoned ap 
praisal of the relationships existing between the 
diverse studies of communication. Although 
chiefly concerned with linguistics and informa 
tion theory, much of the content and discussion 
can be useful to the telecommunication engi 
neer or the researcher in machine documenta 
tion 


PROGRESS IN NUCLEAR ENERGY. Series 5 
Metallurgy and Fuels. Edited by H. M. Finnis 
ton and J. P. Howe. McGraw-Hill Book Com 
pany, Inc., $30 W. 42nd St., New York 36, N. ¥ 
1956. 805 pages, 6 by 9% inches, bound. $21 
The first volume in this series consists of indi 
vidual papers grouped under nine major divi 
sions: production and preparation of uranium 
thorium beryilium and = zirconium physical 
metallurgy of plutonium, preparation and prop 
erties of rare earths, ceramics, fuel elements 
irradiation effects, and solid state physics. The 
papers deal with a wide range of metallurgical 
problems involved in the production of service 
ible fuel elements, coolants, and moderators for 


reactors 


REFERENCI DATA FOR RADIO ENGI 
NEERS. Published by the International Tels 
phone and Telegraph Corporation, 67 Broad St 
New York 4, N. Y., fourth edition, 1956. 1,121 
pages 544 by 84 inches, bound. $6. An exten 
sive compilation of data most frequently used by 
radio and electronics engineers. Prepared by 
specialists, it covers properties of materials, de 
sign and operation of components and major 
items of equipment control systems intennas 
and propagation, and such special topics as elec 
troacoustics, digital computors, nuclear physics 
and Fourier waveform analysis. Numerous charts 
tables, and diagrams are scattered throughout 
the book, and glossaries and detailed explana 
tions are included wherever it seemed advisable 


Of Current Interest 








RELAXATION METHODS IN THEORETI- 
CAL PHYSICS, VOLUME II. By R. V. South 
well. Oxford University Press, 114 Fifth Ave 
New York 4, N. Y., 1956. 522 pa 
inches, bound. $8.80 
two-volume set 


ges, 6 by 94 
This second volume of the 
discusses equations of higher 
order than the second, equations involving three 


independent variables and equations which are 


nonlinear. Some of the problems in the book, 
originally started in 1946, have been reworked 
in several cases resulting in the improvement of 
technique. For eigenvalue problems in particu 
lar, better methods of solution have been evolved 
quite recently. The subject fields investigated in 
clude mechanical and electrodynamic systems, 
hvdrodvnamics elasticity ind =plasticit ina 


nembrane theor 


RELIABLE APPLICATIONS OF ELECTRON 
TUBES. Proceedings of the REI MA Symposiu 

Philadelphia, Pa., May 1956. Published 1956 b 
Engineering Publishers, GPO Box 115 New 
York 1, N. Y. 105 pages, 8V@ by II inches, paper 
$5. The 14 papers included in these proceedings 
were delivered at 4 sessions devoted to field ex 


perience as an aid to design, circuits, design 


planning ind receiving tubes Lopics covered 
responsibility for de 
fective tubes, mathematical tools, proper appli 
cation of tubes, et 


include trial techniques 


Papers on circuits deal with 
the keyed phase sensitive demodulator, design of 
a flip-flop, series string applications of tubes 
ind the application of low-mu triodes to series 
regulators. Specifications are discussed in a panel 
session 


SCIENTIFIC USES OF EARTH SATELLITES 
Edited by J. A. Van Allen. University of Michi 
gan Press, Ann Arbor, Mich 1956. $16 pages 
6% by 10% inches, bound. $10. This compila 
tion of 33 papers represents current thought on 
the utilization of artificial earth satellites for 
scientific purposes. Among the subjects covered 
are the optical and visual tracking of a satellite 
satellite instrumentation, meteorological obser 
vations from a satellite, cosmic ray observations 
measurements of the earth's magnetic field 
plotting out of the auroral zone, studies of 
ionospheric structure and detection of meteoric 
particles. All the papers were presented at the 
10th Anniversary meeting of the Upper Atmos 
phere Research Panel, in January 1956 


SOLID-STATE PHYSICS, VOLUME 8%. Fdited 
by Frederick Seitz and David Turnbull. Academic 
Press, Inc lil Fifth Ave., New York %, N. Y¥ 
1956. 588 pages, 6 by 944 inches, bound, $12. The 
present volume consists of six survevs covering 
the following areas of the field: Group III 
Group V compounds, the continuum theory of 
lattice defects, order-—disorder 
metals 


phenomena in 
domain 
theory, and relations between concentrations of 
imperfections in crystalline solids. Extensive ref 
erences are included as bibliographical foot 
notes or are listed at the end of a 


phase changes, ferromagnetic 


given paper 


FECHNICAL ASPECTS OF SOUND. Volume 
Il. Ultrasonic Range, Underwater Acoustics. B 
FE. G. Richardson. Elsevier Publishing Compan 
1957. Available in the United States from D. Van 
Nostrand Company Ine 120 Alexander St 
Princeton, N. J. 412 pages, 6 by 9% inches 
bound. $11. A comprehensive treatment bv ex 
perts of the several branches of acoustic science 
of which the 


previous volume dealt with the 


onic range and mainly with airborne sound 
The present volume, in three divisions, cover 
ultrasonic transducers and application under 
water acoustics, and aircraft noise, with a special 
chapter on underwater propulsion noise before 
each division there is a discussion of the funda 
mentals of the subject, and there is an extensive 
bibliography for each section of the division. The 
emphasis on applications points up its practical 


ilue as well as its use as a text 


rELEVISION ENGINEERING 
Edited by D. G. Fink 


HANDBOOK 
McGraw-Hill Book Com 


pany, Ine $30 W. 42nd St., New York 36, N. ¥ 
1957. Various pagings, 6 by 94 inches, bound 
$18. This handbook of 1,600 pages and 1,150 
illustrations is a detailed and compreher ‘ 
compilation by %% experts in 20 special field 


Monochrome and color receivers are given equal 


coverage, and other subjects included are tele 
vision standards, cathode ray devices, synchroni 
vation of scanning and color coding, composite 
video signals 


waveforms and spectra, television 


receivers, circuit design and component ecifica 


865 


(10s, and television transmitters and auxiliary 
equipment. There are tables of television stand 
ards in various countries as well as the five sys 
ems in use, and detailed circuit diagrams of 
Refer 
ences cited in the text are at the end of each 
on apter 


typical monochrome and color receivers 


THEORY OF LAND LOCOMOTION. (The 
Mechanics of Vehicle Mobility) By M. G. Bekker 
[he University of Michigan Press, Ann Arbor, 
Mich., 1956. 520 pages, 6 by 9% inches, bound 
$12.50. A comprehensive compilation of the in- 
formation now available on the relationships be 
ween an operating motor vehicle and its physi 


| particularly in off-the-road loco 


Ca medium 

otion. The subjects covered include locomotion 
nm nature and on wheel problems of soil and 
now mechanic track laying vehicles, ski and 
vehicle 


motor mechanics, 


trafficability of soil and dimensional analysis 
\ bibliograph ol some 350 references is in 
cluded 


oboggan equipment 


PAMPHLETS 


The following recently ixsuced pamphlets may be of 
interest to readers of Electrical Engineering All 


trquiries Ad he addressed to the tesucre 


SINGLE -SIDEBANDS IN COMMUNICA 
I1ON SYSTEMS. A BIBLIOGRAPHY. A bibli 
raphy of material published between 1921 and 
July 1956 on the method of 


transmission in communication systems has been 


single sideband 


compiled by the t S. Navy and released for 
Office oft 
Department of Commerce 


icdusty ise Technical 
Services (OTS), U.S 


Since it wa 


through the 


conceived in 1915, considerable re 
earch and development has been devoted to 
ingle sideband uppressed carrier transmission 
particularly as a means of obtaining economy of 
spectrum, savings in power, and reduction of 
fading. The bibliography contains 492 
references to unclassified books, articles, and re 
Some articles on 
high-frequency crystal units and crystal lattice 


sclective 
earch reports on the method 


filters also are noted, since development in single 
ideband tuning has depended on advances it 
quart, crystal manufacturing I he volume 
PR 1118) M. Benton, Naval Research Labora 
tory, September 1956, may be ordered from OTS 
U.S. Department of Commerce, Washington 25 
Db ©. It contains 105 pages, price $2.75 


ARCS IN INERT ATMOSPHERES AND 
VACUUM. Edited by W. FI Kuhn, published 
by John Wiley & Son 1440 Fourth Ave New 
York 16, N. ¥ Ihe book, latest in the series 
ponsored by The Electrochemical Society, Ine 
is based on papers presented at the symposium 


m thi ubject, planned by the Electrothermics 
mid Metallurgy Division of the Society, and held 
Francisco 
Calif. The book is the first of its kind to treat 


he ubject’ of are in inert 


it its Spring 1956 meeting in San 


itmospheres and 


uum, and their applications to the melting 


1 metals by the “cold crucible process. It also 
treats the chemical and metallurgical applica 
tions of that other new field of are technology 

the high intensity are Ihe diversified selec 
tion of materials and viewpoints contained here 
riclucte 
West 


panies, aml the ideas of several specialists ac 


developments in the United States and 
Germanys the work of competing com 
tively engaged in arc research, The papers appear 
under four leading sections; the past and present 
tatus of high current are technology, are melt 
ing fundamental design and operation of are 
melting turnace aud chemical applications of 
are 188 pages, $7.50 


CONVEYOR 


I he riuicle to 


IERMS AND DEFINITIONS 
standard for 
Standards Asso 
Terms and Defi 
dictionary published 


convevors as 
ipproved by the American 
ciation 4 now Conveyor 
nitions the industry 
by the Convevor Equipment Manutacturers 
Association CEMA It is identified as 
American Standard B 75.1.1956, UDC No. 621 

867:0014, CEMA’s popular 64-page dictionary 
was first published in 1952, and about 25,000 
copies are in use by conveyor manufacturers and 
users and others throughout the world, accord 
ing to R. C. Sollenberger, CEMA executive vice 


president, It defines ne arly 1,500 terms applied 


866 


to conveyors and conveyor equipment and con 
tains nearly 100 line drawings. Copies have been 
placed in American Standards Association 
libraries throughout the world and conveyor 
manufacturers are providing copies to state safety 
officials to help overcome confusion as to safety 
provisions that must be applied to conveyors 
Copies are available from CEMA, One 
Circle, Washington 5, D, C., at $1 each 


Thomas 


PROCEEDINGS OF THE TIME AND 
MOTION STUDY AND MANAGEMEN' 
CLINIC. Now available are the Proceedings of 
the 20th Anniversary Time and Motion Study 
and Management Clinic sponsored by the Indus 
trial Management Society, October 31, November 
1-2, 1956, at the Hotel Sherman, Chicago, Ill 
112 pages including charts, forms, and illustra 
tions. Complete transcripts of talks by top lead 
ers of labor, management, and Government on 

including time 
work simplification, plant 
control wage incentives, 
and job evaluation. Published by 
the Industrial Management Society, $5 BE. Wacker 
Drive, Chicago 1, Ill. Price—$5 


various topics study, motion 


economy methods, 
layout production 


maintenance 


PRACTICAL ELECTRICAL WIRING: RESI- 
DENTIAL, FARM, AND INDUSTRIAL. Fifth 
Edition, based on the 1956 National Electrical 
Code. By H. P. Richter. 602 pages. Illustrated 
McGraw-Hill Book Company, Inc., 380 W. 42 St., 
New York, N. Y. $6.75. This well-known wiring 
manual now has been revised to bring it in 
trict accordance with the latest National Elec 
trical Code. ‘The book explains practical methods 
of electrical wiring, in plain language for the 
man who does the work, It tells how to do all 
kinds of light and power wiring jobs (under 600 
volts) on the farm, and in homes, factories, stores 
chools, and similar structures, and presents the 
basic principles behind them in clear, down-to 
Special attention is given to farm 
wiring and to emergency standby generating 
plants. The treatment is planned to be simple 
enough for beginners, yet complete enough to be 
valuable to those already doing electrical work 
Only ordinary arithmetic is required to under- 
stand the book. H. P. Richter, is director of pro 
curement and manager of cost department, D. W 
Onan & Sons, Ine engine 
driven generating plants, and a member of the 
International Association of Electrical Inspectors 
ind of the American Association of Agricultural 
Engineers. Further details are available from 
McG raw-Hill's Book Information Service, 327 W. 
fist St.,. New York 36, N. ¥ 


earth terms 


manufacturers of 


FSSENTIALS OF 
MENT 
the American Management 


MACHINERY PROCURF 
AND DEVELOPMENT. Published by 
Association (AMA) 
1515 Broadway, Times Square, New York 86 
N. ¥. Special Report No. 14, 71 pages, price 
$2.50 (AMA members: $1.75). To offset rising 
costs and reduce the amount of equipment made 
obsolete by technological change management 
must plan intelligently for machinery equipment 
It must understand the complex problem = in 
volved in purchasing and developing new equip 
ment [his AMA supplies practical 
specific solutions to many of the questions posed 


report 
by this problem. It includes a detailed presenta 
tion by Merck Sharp & Dohme of its successful 
program for the acquisition of capital equip- 
Company 


ment executives discuss the role of 


each department (production, finance, engineer 
in carrying out the over-all plan. Other 
papers consider such important factors in ma 
chinery procurement as financial and tax con 
American Pulley Company tech 
niques for safeguarding the buyer of equipment 
American Cyanamid Company), procurement in 
Norton Company 


ing etc.) 


iderations 


1s multiplant company (The 
and spending a limited 
Mueller Brass Company 


equipment budget 


THE WESTERN ELECTRIC ENGINEER 
The first issue of a new technical magazine, The 
Western Electric Engineer, was published in 
January by the Western Electric Company. Ap 
pearing quarterly, the magazine will contain 
comprehensive articles on many branches of 
engineering at Western Electric, the manufac 
turing and supply unit of the Bell Telephone 
System. It will go to Western Electric's engi 
neers, and also will be available to technical and 
scientific people outside the company. The first 
issue contained 10 feature articles, including a 
number on recent technical developments. New 
processes are reported for cutting quartz crystals 


Of Current Interest 


used in communications work, resulting in eco 
nomies in material. There is an article on a 
recently developed transistorized time-division 
multiplex—one fifth the size and weight of 
former devices for transmitting a number of 
telegraph messages simultaneously over a single 
set of wires. Another article described special 
manufacturing methods required for extremely 
precise mass production of intricately twisted 
waveguides, used in radar and microwave radio 
Among the new magazine's departments is ‘The 
Engineer and Society,” which contains short 
articles reflecting the increasing social respon 
sibility of the engineer. To help him anticipate 
and shape the future, one article reports, educa 
tors are advocating more study by the engineer 
in the humanities and social sciences. Engineers 
physicists, chemists, mathematicians, and other 
technical people will contribute articles to The 
Western Electric Engineer, according to an 
editor's foreword. M. J]. O'Leary, formerly editor 
of the Bell Laboratories Reporter, is editor of 
the magazine. 


ECONOMIC GROWTH PROJECTOR TO 
1970. This new edition of a long-range business 
planning guide for executives shows the projected 
increase each year, 1957 to 1970, of 10 key eco 
nomic growth factors. Included are population, 
gross national product, industrial stocks, factory 
output, hourly wage rates, and wholesale prices 
The new projector also shows the mathematically 
computed long-term percentage growth rate of 
each key factor, with the results computed out 
to each of the next 15 years. Pocket size, single 
copies $1, postpaid, from the publishers, ‘The 
Eddy-Rucker-Nickels Company, 4 Brattle St., 
Cambridge, Mass 


ELECTRICAL SYSTEMS DESIGN. By J. Ff 
McPartland and the editors of Electrical Con 
struction and Maintenance. 135 pages, illustrated 
McGraw-Hill Book Company, Inc., 330 W. 42 St., 
New York, N. Y. $6. This practical book sets 
forth standards of good electrical systems design 
as found in actual current practice. It gives com 
plete coverage of the design of modern and 
efficient electrical systems for power, light, heat 
and communication. Installations in commercial, 
industrial, institutional, and residential buildings 
are considered. Step-by-step procedures are shown 
for selecting designs that will fulfill electrical 
power requirements; for implementing these de 
signs with actual equipment and hardware; and 
for incorporating the resulting system within the 
physical dimensions of a building. Electrical 
contractors, architects, electrical estimators, all 
in this field will find a complete over-all pic 
ture basic wiring concepts and configurations 
circuit and distribution designs; types 
actual conductors 
and complete installa 
Comprehensive, profusely illus 
trated, it will provide self-training in systems 
design for the newcomer to this field, reference 
data for 


sizes, 
models characteristics, of 
apparatus, and hardware 


tion procedures 


practicing designers, and a view of 
trends in electrical design and con 
struction for all. The book is an outgrowth of 
Electrical Construction 


modern 


material developed for 
and Maintenance. For further information write 
to McGraw-Hill'’s Book Information Service 
West 41st St., New York 36, N 


BISMANOI PERMANENT MAGNETS 
EVALUATION AND PROCESSING. E. Adams 
and W. M. Hubbard, Naval Ordnance Labora 
tory January 1953. 19 pages. 50¢. Order PR 
121278 trom Office of ‘Technical Services (OTS) 
U. S. Department of Commerce, Washington 25 
4 Bismanol permanent magnets possess re 
markable flux constancy over a wide tempera 
ture range alter stabilization at low temperatures 
according to this report of evaluation of their 
stability under various operating conditions. In 
iddition, the magnets are extremely stable mag 
netically to shock, vibration, centrifugal force 
and stray magnetic fields. Except for a tendency 
to chip, the bismanol devices showed sufficient 
With a protec 
tive coating, the magnets maintained corrosion 
stability at room temperatures and moderate 
humidities for the six-month test period. Im 
proved fabrication techniques and equipment are 
also described in the report. Methods of deter 
mining percentage purity, alignment, and effec 
tive particle size in the magnets are discussed 
The report recommends bismanol magnets up to 
two inches in diameter for applications requiring 
high magnetic flux density, such as in loud 
speakers 


strength for most applications 
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keeping 
an idea 


locked 
between 


your ears? 


If that idea deals with the 

Guided Missile field, you'll find 
that Firestone has the key to 
unlock it—and open the door to a 
happier future for you. Firestone’s 
creative climate and tangible 
rewards keep that door open to a 
steady flow of achievement. 


Since the turn of the century, 
Firestone has built its phenomenal 
progress on men with ideas. 
Currently, Firestone is carrying 
forward the Army’s vital program 
for the ‘‘Corporal,” first surface- 
to-surface ballistic guided missile. 
This involves engineering, field 
test and service, and missile 

and component development. 


But we need more men to fill more 
key spots than we can list here: 
Electronic Systems 
Propulsion Components 
Flight Simulation 
Mechanical Structures 

and Dynamics 
Field Engineering 
Let’s get together to make 
the most of that idea...and your 
future. Write us today! 


Firedtone 


GUIDED MISSILE DIVISION 


RESEARCH *® DEVELOPMENT * MANUFACTURE 


“Find your Future at Firestone’’~ Los Angeles + Monterey 


write SCIENTIFIC BTAFPF OIRECTOR, LOS ANGELES S44, CALIF 


Please mention ELECTRICAL ENGINEERING when writin 








TEST YOUR 














IQ 


Insulation quotient) 












































Identify an outstanding 











dielectric which has the 











follow ing characteristics: 


























1 A tensile strength of bet- 
ter than 28,000 P. S. I. 























A high impact strength. 


3 Is available in machined 
components, sheets and 


rods up to 13 feet long 











and 5 inches thick. 


4. Costs less than many 


conventional materials. 
























































The only CORRECT 
ANSWER YOU CAN 
GIVE IS 


PERMALI 


If you flunked” the test, and 









































would like to learn more 
about PERMALI, how it can 


improve your operation and 





























cut your costs, then write for 











literature no obligation 































Permali, Inc. 


Offices and Plant 
MT. PLEASANT, PA. 


Phone Kimball 7 -2003 


“STRENGTH WHERE YOU NEED IT” 














































INDUSTRIAL 


Motive Power Battery. This scientific de 


velopment has made possible new capacity 


standa 


powe ' 


rds for storage batteries used to 
electric industrial trucks. Engi 


necred by Exide Industrial Division of 


lhe F 
has e 
sigeriific 
mto a 
the ra 


tive pe 


lectric Storage Battery Company, it 
abled the manufacturer to pack 
antly more storage battery power 
given space, an increase ot 44°) in 
ted capacity of Exide-lronclad mo 


ywer batteries within only 514 years 


Polyvinyl chloride is lined with braided 


fibergl 
materi 


fore, t 


as as a filler to prevent fall of active 
al from the positive plate; there 
he plate length is greater. Further 


information can be obtained from Depart 


ment 
Flectri 
R109. I 


IG, Exide Industrial Division, ‘The 
« Storage Battery Company, Box 
*hiladelphia |, Pa 


German Selenium Rectifiers. This line of 


rs which is much smaller yet more 


efiicient than any now on the United 


States 
and so 
Recept 
York | 
cs ‘ 
charge 
cults, 3 


the us 


or Canadian market will be made 
ld in the United States by the Radio 
or Company, 251 W. 19th St., New 
1, N. ¥. Smaller radio and television 
ritice computers, storage battery 
rs, elevator controls, telephone cit 
ind other products will result from 


c of the rectifiers. They were de 


veloped originally by Siemens Schuckert 


werk 


of clec 


A.G., a West German manufacturer 


tronic components and equipment 


Electronic Manutacturing Company. An 


clectro 


the Ke 


mic manufacturing firm named 
Ivin Electric Company, has begun 


operations in recently completed facilities 


at 5907 


ucts ol 


Noble Ave., Van Nuys, Calif. Prod 
the newly organized company are 


improved precasion wire-wound resistors 


for us 
tron 

for use 
age «di 


be lliott 
dent ¢ 
Hlycor 


Highw 


ce in industrial and military elec 
equipment and resistive networks 
as attenuators and precision volt 
viders. Heading the firm are W. I 
and K. IT. Eckardt, formerly presi 
ind vice-president, respectively, of 
Co., Ine 


ay Hazard Flasher, Development of 


a wholly transistorized electronic highway 


hazard 
R. E 

new fh 
electro 


flasher has been disclosed by the 
Dietz Company, Syracuse, N.Y. The 
isher, possibly the world’s first such 
nic device, is now in mass produc 


the company's plant. The applica 


tion of an electronic circuit to a highway 


hazard 
of the 


SISLOTS 


light is practical now only because 
invention and development of tran 


Ihe electronic highway flashers 


ve expected to be a boon to construction 


concet 


depart 


ns, municipal highway maintenance 
ments, police and fire departments, 


and other organizations with a need for 


reliabl 


e and rugged hazard flashers. They 


will even operate under water, Batteries 
used in the flasher have a life expectancy 


of over 1,200 working hours 


Mobile 
ment 
make 














* Laboratory. A mobile r-f measure 
laboratory, completely shielded to 
on-the-spot rf interference studies 





NOTES 


has recently been designed in co-operation 
with the Filtron Co., Inc., manufacturers 
of a complete line of r-f filters for indus 
trial and military applications. Basically, 
the body of the mobile laboratory is a 
standard Ace shielded enclosure mounted 
on a flat-bed Chevrolet truck. Standard 
Ace RFI design (Lindsay structure) gives 
the enclosure adequate rigidity through 
sturdy steel frames supporting heavy gage 
galvanized sheet steel panels. Attenuation 
is over 100 db from all frequencies from 
14 ke to 1,000 me. The unit is completely 
weatherproofed and air conditioned. Regu 
lation truck lights are mounted directly on 
the enclosure. Two power generators pro 
vide adequate power for internal lighting 
air conditioning, and the operation of all 
necessary clectronic apparatus at 60 cycles 
per second (cps) and 400 cps. Further in 
formation is available from Ace Engineer 
ing and Machine Co., Inc., 3644 N. Law 
rence St., Philadelphia 40, Pa or from the 
Filtron Co., Inc., Flushing, N.Y 


Impulse Generator. A Philips impulse gen 
erator of advanced design, the first of its 
kind in the United States, rated 14 mil 
lion volts with an energy of 16 kilowatt 
seconds, has been put into service in the 
high voltage laboratory of Simplex Wire & 
Cable Company, Cambridge, Mass. This 
installation will play an important role in 
the company’s expanding research and de 
velopment program. Studies to be made 
will cover variations in mechanical con 
struction of cable as well as insulation fac 
tors on materials of varying thickness. In 
vestigations will give special attention to 
breakdown properties as a function of 
time and all work will be correlated 
closely with lightning, switching, and 
power surge problems. Small dimensions 
low selfinductance, low stray capacitance 
and high stored energy are features of the 
new impulse generator. Full energy is 
available at one-half and one-fourth nom 
inal voltage and the design allows for the 
possibility of impulse current testing. The 
impulse generator installation, purchased 
from the Instruments Division, North 
American Philips Company, Inc., Mount 
Vernon, N.Y., was manufactured in the 
Netherlands 


Copper-Plated Communications Wire. A 
communications wire of high-strength steel 
with a heavy copper coating has been 
developed by National-Standard Company 
Niles, Mich., producer of specialty wire 
for industry. It is in limited commercial 
production at the company’s Niles, Mich., 
plant. Although the biggest volume ap 
plication of the new product is expected 
to be in telephone, telegraph, and railroad 
signal lines, the wire will meet multiple 
requirements of high tensile strength 
electrical conductivity, bright finish and 
resistance to fatigue, and corrosion. The 
copper coating is joined to the steel core 
in a permanent bond that permits twist 
ing, stranding, weaving, braiding, bending, 
or flattening the wire without rupturing 
the bond 


(Continued on page 24A) 





ISA Please mention ELECTRICAL ENGINEERING when writing to advertisers APRII 1957 














VOLTAGE REGULATED 
POWER SUPPLIES 


lor powering eechonie equipment 


ER > 





with NEW-IMPROVED FEATURES 
* FAST recovery TIME 





* GOOD srasiity 
* LOW output impEDANCE 


KER Voltage Reguiated Power Supplies are conservatively 
rated and are designed for continuous duty at 50°C ambient. 
REGULATION: Less than 0.2 volts for line fluctuation from 105- 
125 volts and less than 0.2 volts for load variation from 0 to 
maximum current. 


RIPPLE: Less than 3 mv. rms. 


STABILITY: The output voltage variation is less than the regula- 
tion specification for a period of 8 hours. 


RECOVERY TIME: Less than 50 microseconds. The excursion in 
the output voltage during the recovery period is less than the 
regulation specification. 


OUTPUT IMPEDANCE: Less than 0.1 ohms from 20 cycles to 
100KC. Less than 0.5 ohms from DC to 20 cycles. Many units 
have very much lower output impedance. 


FEATURES: 


1.5 Amp. KR senus 





Model Volts 


6.3V AC 


Rack Mount 
w H 0 





KRI6 0-150 





KR17 | 100-200 





KR18 | 195-325 








KR19 | 295-450 








Each supply 
has two 
15 Amp 
outputs 


12%"| 17” 





112%" 17" 





112%") 17" 








ara te 




















600 ma. KR SERIES 





Model Volts 


6.3V AC 


Rack Mount 
w u] 1) 





KR6} 0-150 





KR 5 | 100-200 





KR 6 | 195-325 














KR 7 | 295-450 


Each supply 


iy" 10%" 13” 





has two 
10 Amp 


19” 110%” | 13” 





rig" | 10m" | 1" 








outputs 








19°} 1042” 











300 ma. KR SERIES 





Model Volts 


6.3V AC 











KR12;} 0-150 


rKR3 | 100-200 
PKR 4 | 195-325 
KR10. 


295-450 





Each supply 
has two 
5 Amp 
outputs 


























125 ma. KR SERIES 





Mode! Volts 


6.3V AC 


Rack Mount 
wit ('] 





KR 11 0-150 | 


KR 1 | 100-200 | 


KR2 | 195-325 | 








KR9 | 295-450 | 





Each supply 
has one 
3 Amp. 
output 








7” 
"r - 
E 7” 
7” 














e\s\g sis 








@ Fast Recovery Time, Suit 
nd for Square Wave Pulsed 

r) 
© Voltage Range continuously 
Switching. 


@ Power Requirements 105 
125 volts, S060 cycles. 


@ Terminations on rear of unit. 


@ Locking type voltage contro! 
AC, DC Switches, Fuses, and 
Pilot Lights. 

@ Color Grey Hammertone. 


@ Guarantee One Year. 


Te include 3° Current and Voltage Meters, Add 
aumber (e.g KR 16-4) and Add $30.00 
To include Dust Cover and Handles for Table Mounting, 
Model number (e.g KRIG-C) and Add $10.00 te the 
Te inctude Meters, Dust Cover and Handles, Add MC te Model 
umber (e.g KR-16 MC) and Add $40.00 to the Price 


PRICES F.0.8. Flushing 








A LINE OF 50 MODELS 
Available from Stock - Catalog on Request 


i/KEPCO ey WV -fel,7-wee]. ii 


131-38 SANFORD AVENUE + FLUSHING 55, N.Y. + INDEPENDENCE 1-7000 


roralors 
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ARE THESE PROBLEMS } lemeter 
BOTHERING YOU 7 


ANY VARIABLE 


Productive and idle time? 

Fiow of materials ? 

Position of gates and dampers ? 
Time of failure in life tests 7 
Length of phone calls? 
Sequence of switching ? 
Timing of events? 


The operation recorder will obtain the answers 
to these problems, and many more, for you. An 
instrument with 20 pens writing on a moving 
chart, the operation recorder shows: 

@ When events occur @ How long they last 

@ How frequently they occur 





@ Therelationship of a series of events to each other 





Write for Bulletin 247A, 
“Operation Recorders— 
Their Selection and Use." 


The ESTERL IN F -AN GU S C ompany, in c. Accurate, Fast Acting, Frequency 


Type Telemeter for Transmission 
over Wire Lines, Microwave, 
Dept. B3, P. o. Box 596, INDIANAPOLIS 6, INDIANA and Power Line Carrier 


Product Representatives in Most Principal Cities 


Pioneers in the Manufacture of Graphic Instruments 


The Model 1025 Tele 
meter Transmitter con 


Accurate vers b¢ my from thermal 


T. converters, etc., to 10-40 


0 maintain visually clean HIGH-SPEED cps which frequency mod 


ulates a built-in audio tone 


stacks at all times, industry Continuous channel. AC 10 to 30 cps 


is turning to the long ex- or relay outputs are also 


Industry looks to r perience of Research-Cot- Telemeter available. Receiver detects 


and demodulates transmit 





trell in the design and for ted signal, generating a 
RESEARCH manufacture of highly VOLTS Lo et for ——— of 
’ é . ~ | ree recorders Or indicating in- 
-COTTRELL oe » nt proce mage AMPS struments. Up to 45 tele 
recipitators, eve spent WATTS = meters can be multiplexed 
. } ° y} 40 years in solving such Any communication 
or ug L ; VARS link, including power line 
problems as nuisance abate- ETC. cedelens-dutbesentilinen tex Cite 

tom OnT ' ment, cleaning gas for line may be used. 
dust collection | 4 <i ae ) vec ad Over-all accuracy is 1% 
subsequent use and recover- , ? wich a response speed of t 
efficiencies ‘+ ing materials of value. Write Built-in second. Equipment fea- 
‘ for illustrated bulletin tures a built-in calibration 
Self- circuit for 10% and 90% 


ernie ide ns 
describing a wide range of soceiver chock, aad $0 ene 


electrical precipitator Calibrating and 30 cps transmitter 
check 


applications. ° 
PI Circuit Any quantity which may 
be converted into a DC 
millivoltage or will oper- 


ate a slidewire may be tel- 
emetered 


PULP AND PAPER INDUSTRY 


} WE CAN HELP YOU 
' \ ? . £43 : Our Applications Department is 
CHEMICAL PROCESS / : ; : i ready to assist you in your control, 
AND STEEL INDUSTRY - ~ 7 “ ——t pa telemetering of communications 
. gw problem. Phone DEerfield 4-3100 














Write for Technical and Application Data. 


RESEARCH-COTTRELL, INC, aga 
A WHOLLY OWNED SUBSIDIARY OF RESEARCH CORPORATION any Frequency 


Main Office and Plant: Bound Brook, N. J. 
LABORATORIES, INC. 
405 Lexington Ave., New York 17, N. Y.+ Grant Building, Pittsburgh 19, Pa. ORATORIE 


mo er 228 N. La Salle St., Chicago 1, Ill. + 111 Sutter St., San Francisco 4, Cal. Boonton, New Jersey, U.S.A. 
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4 


r ~ Wie, DW is th ie to vesigle CONVANort Woh | 


lames wed thie taeiRnas ob he "years ahead” projects to » 

reach the flight test and production stage at CONVAIR—Fort Worth 
is the all new delta-wing B-58, America's first supersonic 

bomber. Nearly half-a-hundred other Air Force contracts now on 
hand require the application of imaginative thinking and a 
compelling urge to explore the unknown. 





. Investigate—prove it to yourself—"Your Future is NOW 
—at CONVAIR—Fort Worth!" 


TOD AY .... write, wire or telephone Pershing 8-7311 
MR. H. A. BODLEY, Engineering Personnel 


CONVAIR ' 


CV FORT WORTH GD 


G9 ss rort Wortn, texas 
_CONVAIR'—A OIVESTON: orf GENERAL DYNAMICS CORPORATION 
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TRANSMISSION 


; 


ELECTRICAL INDUSTRY AMIN 





Eliminating many of today’s purchasing problems is 
easy —if you have a supplier versatile enough to supply 
all your needs. 


Where tubing is concerned Wolverine Tube is such a 

supplier. From Wolverine, for example, electrical manu-e FTO HEAT DISSIPATION 
facturers can specify both prime surface and integrally- 

finned tube in a wide range of types, sizes and alloys— 

for installations ranging from transmission cable to oil- 

cooled condenser operations. 


When requirements call for tubular parts shaped from 
copper, copper-base alloys or aluminum tube Wolverine 
has both the facilities and know-how to fin, spin, bend, 
coil, flare, expand and bead tubing—to name but a few 
of the fabrication techniques available. 


Next time you need tubing or tubular-shaped parts 
specify Wolverine—assure your company of products 
and services backed by years of experience, constant 
research and sound engineering. For complete informa- 
tion write for Wolverine's General Products Catalog. 


CALUMET @ HECLA. INC 


CALUMET DIVISION =~) WOLVERINE TUBE 


WOLVERINE TUBE Division 





FOREST INOUSTRIES O'ViSiOn = 
GOOOMAN LUMBER COMPANY “QD Division of Catumet 4 Hecta, inc. 
UMET & HECLA 
x“ 1465 CENTRAL AVENUE, DETROIT 9, MICHIGAN 


CANADA LIMITED 
CANADA VULCANITER AND 
CQUIPMENT COMPANY LIMITED 


For such operations as transformer oil cool- Among the fabricated tubular parts 

ing Wolverine condenser tube is available Wolverine makes for the electrical 

in two forms — Wolverine Trufin® the in- jf industry are electrical connectors like Wolverine tube for such intricate opera- 
tegrally-finned tube and prime surface the one above. They ore available tions as transmission cables is available in 
in a wide range of alloys and sizes. in both copper and aluminum. copper and aluminum. 
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How to make the most 
of your engineering career 


OnE OF A SERIES 


go where engineering 





1S interesting It’s basic that you'll get more fun 


out of working on interesting 











projects than on stodgy ones. So it makes 
sense to choose a company and an industry 
in which you'll draw engineering assignments 
that give you excitement—and professional 
satisfaction. That way, you'll get more fun 


out of life, and advance faster, too. 


It just so happens that Boeing offers you 
assignments on some of the most interesting 
projects in the country. For instance—an 
advanced supersonic guided missile weapon 
system; the 707, America’s first jet transport; 
the revolutionary B-52 eight-jet nuclear 
weapons carrier; the KC-135 jet transport- 


tanker, and top-secret research projects, 


There's a whole world of opportunity for you 
at Boeing, in research, design, manufacturing 
or service, Boeing's growth (400% mor 
engineers today than 10 years ago) creates 
an expanding need—and long-range 
opportunities—for engineers of all kinds 
electrical, mechanical, civil, aeronautical, 
industrial, or related fields, and for 


mathematicians and physicists 


At Boeing you'll enjoy high starting salaries, 
career stability, retirement and pension plans, 
company-paid opportunities for graduate 


study, and a host of additional benefits! 


SSBLIDE MIN is 


Aviation teadership since 1916 


Plan now to make the most of your engineering 
career, Fill out the coupon and mail it—today ! 


JOHN C. SANDERS, Engineering Personne! 
Administrator Boeing Airplane Co 

Dept. £62, Seattle 24, Wash 

FRED B. WALLACE, Chief Personne! Engineer — 
Boeing Airplane Co, Dept. £42, Wichita 1, Kansas 
H. A. MILLIGAN, Supervisor, Engineering 
Personnel Boeing Airplane Co., Dept. £462 

230 New Haven Avenue, Melbourne, Florida 

Mail this coupon to the address above from 
which you desire further information about the 
advantages of a career with Boeing 


Aja and 


Name 

School(s) : Year(s) Degree(s 
Address 

City State 
Telephone number 


Sec. Sec. No 


Rican ae one av ene enema 
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TRANSFORMERS 
ARE 0 


DISTRIBUTION 


OISC distribution trans 
former, 75 KVA, 2400/4160Y 
to 120/240 volts, single 
phase, 60 cycle 


POWER 

Standard builds in sizes 
KVA and incorporates an 
leatures required 


NETWORK TYPE 


In all commercial and NEMA ratings. 


UR BUSINESS 


Standard builds transformers—noth- 
ing else. We know and understand 
them backward and forward. We 
ship all over the world for applica- 
tions of all types and sizes. We 
build conventional designs, but 
many Standard Transformers are 
custom-built to individual require- 
ments and specifications at no 
greater cost than repetitive models. 
When you're ready to buy trans- 
formers, get in touch with us. 
There’s a Standard representative 
nearby. 


to 10,000 DRY TYPE LOAD CENTER 


y special Sizes up to 1,000 KVA and maxi- 
mum voltage ratings of 4,800 


a, Sia oe 


OISC LOAD CENTER 


Designed and equipped with the 
switchgear you preter. 


REPRESENT 


WARREN, OHIO 
ATIVES §1N PRINCIPAL CITIES 
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Beckman 112 for Research. To speed re 
search on the “Thor,” an intermediate 
range ballistic missile now being devel 
oped for the U.S. Air Force, Douglas Air 
craft has placed an order for a 200-chan 
nel Beckman //2 completely transistorized 
data-processing system made by the Scien 
tific Instruments Division, Beckman In 
struments, Inc. Douglas will use the Beck 
man //2 to monitor up to 200 individual 
thermocouples and strain gauges attached 
to missile parts under test. The Beckman 
system automatically orders this informa 
tion, adjusts it to standard values, con 
verts the electronic signals into digital 
form, and prints the result on an electric 
typewriter, The data are also automati 
cally punched into paper tape, which is 
taken to a computation center for further 
processing by a digital computer. Using 
this information, Douglas engineers will 
adjust their designs to meet the rigorous 
conditions of flight at thousands of miles 
per hour through the near vacuum of 
outet space For further information con 
tact: E. L. Van Deusen, Press Bureau, Data 
and Control Systems Department beck 
man Instruments, Inc 2500 Fullerton 


Road, Fullerton, Calif 


Multimedia Dynograph Recorder, ‘This 
&channel, high-speed, direct-writing oscil 
lograph offers, for the first time in one 
unit, the choice of three different media 
for recording. The Dynograph unit per 
mits the use of ink or electric sensitive 
paper for curvilinear recording (top), o1 
heat sensitive paper for rectilimear record 
ing (bottom). Manufactured by Oftner 


Electronics, Inc., 5320 N. Kedzie Ave 
Chicago 25, IL, the Dynograph makes 
possible the rapid substitution of one re 
cording medium for another. The unit is 
equipped with inkwells and with stylus 


(Continued on page 26A) 
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control batteries are built for 
25 years of 
“nackaged power’ 


” 


Tue é 


x i / 
ig 


—_ 


At Weyerhaeuser Timber Company, switchgear control 


4 batteries in Everett, Wash., sulphite mill ore  — & D PlastiCal® 
re Wins! the batteries built for control and to last 25 years 


STICAL= 
... they’re ep )PlAsricar= 


Not just “batteries’’! These are suppliers of woodpulp to the paper 

engineered C & D PlastiCal™ (lead- and allied industries, wanted more 

calcium)control batteries — batteries than just batteries. Their choice: 

specifically designed for switchgear, C & D PlastiCal” —the control bat- 

control, and auxiliary power service teries with the “‘more battery for 
batteries built to deliver high, the money advantages.” 

steady output with only minimum See why 

maintenance for the next quarter- For details, send for Bulletin CP-536. 

century | Find out about the battery of 
Weyerhaeuser Timber Co., big tomorrow—today! 


€:DBATTERIES, INC. 
of Conshohocken, Fa. 


Since 1906 


Sales and service offices in principal cities from coast to coast 
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heating facilities. Styli are interchanged 
when shifting from one medium to an- 
other and can be lifted from their cradles 
without the use of tools. The only part of 
the paper drive mechanism which must be 
interchanged is the pressure roll against 
the paper feed roll. For electric sensitive 
recording the assembly is used much the 
same as with the ink recording; the styli, 
however, have stainless steel wires which 
are connected to a voltage source to mark 
the paper. It employs a chopper am 
plifier which can be used for all appli 
cations. It is free of drift, yet has a sensi 
tivity of 15 microvolts per mm of pen de 
flection, This permits strain gauges to be 
excited with d-c and avoids the complexity 
of carrier systems and their mecessary re 
actance balance. The same amplifier can 
be used equally well with thermocouples 
for temperature recording, for all types of 
ac and «-c recording, and with reluctance 
gauges. In the latter application, the 
chopper converts ac to d-c before appli 
cation to the gauge. Detailed literature is 
available on request 


Temceo, A process which saves an estimated 
$5,000 a month in fabrication of the ex 
pensive wonder metal, titanium, has been 
developed by Temco Aircraft Corporation, 
Dallas, Tex. Most of the saving comes 
from fewer parts being rejected due to un 
evenly etched surfaces. The company has 
received a patent on the new process, 
called “Ti-Brite.” Developed in Temco's 
materials and processing laboratories by 
J. J. Dailey, “Ti-Brite” removes a tough 
oxide scale from titanium through elec 
trolysis. Rejection of parts proved costly 
Standard methods being used to remove 
scale involved considerable hand labor 
and expensive installations, In many cases, 
acid baths removed the scale, but etched 
the metal underneath unevenly. Where no 
scale was present, such as on edges of 
newly punched rivet holes, such etching 
made the parts unusable by clongating 
the holes, One man now handles an opera 
tion that formerly required eight and in 
volved much hand-scrubbing of parts be 
tween immersions of the material in acid 


pickle 


Electromagnetic Switch. ‘The Powerloid is 
a power-type switch actuated by a solenoid 
plunger, It combines the characteristics of 
both a relay and a solenoid. Designed 
primarily for heavy-duty motor and heater 
loads, the unit has been tested for 250 
volt ac, motor loads up to 3 hp., and for 
heater units up to 8400 watts. The unit 
is built for rugged usage and is totally 
enclosed Applications include washing 
machines, high-speed dryers, air con 
ditioning and refrigeration equipment 
built-in and electronic ovens, magneto 
starters, and battery chargers and heater 
controls. For further information write the 
manufacturer, Guardian Electric Mig. Co 
1621 W. Walnut St., Chicago 12, II 


(Continued on page 28A) 
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No bending problem 
here, because... 


ROEBLING 

PAPER POWER 

TELLURIUM 
LEAD ALLOY 


Yes, Roebling Paper Power Cable 


y , 
5 = 1 » with tellurium lead alloy sheath 
‘af \ ( 2 takes that much more bending 
ii: * . S 
34.9 ' } punishment than cables with cop 


per-bearing lead sheath! And that's 


‘ e been proved time and again, not 
1 ‘ Ss only in Roebling’s laboratory bend- 
2 \ 5 ing fatigue test machine, in which 


lengths of cable are literally bent 
to death, but in field use over ex 


, RO, Lv tended periods, 
54 YONES j ~ om 
2 we al > he uniform character of every 
‘ a inch of sheath and its high resist- 


ance to age-hardening, plus its 
unique stability under heat, assure 
long life under unusually severe 
conditions. 

But there’s an “inside” story to 
this cable, too. For the uperior 
properties of this sheath are com- 
bined with a carefully constructed 
and tested inner cable made to 
meet the most stringent use de 
mands. That's why, more and more, 
this cable is specified by name 
wherever cable has to last a long 
long time. 

Write for the full, interesting 
story today! 


JOHN A. ROEBLING’S SONS CORPORATION 4 
Trenton 2,N. J. « Branch Offices in Principal Cities ™ 
Subsidiary of The Colorado Fuel and Iron Corporation 
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FIRST IN 


* More resistance to corrosion 
* Higher tensile strength 
| © Better shock resistance 





* Exclusive GLAMICONE insulation 
* Superior high density rotors 

* Extra splash-proof protection 

* Precision heavy-duty gearing 


These a 
ducer to bi 





‘ 


Anaheim, California 


Please send latest information on 


aus Product which ral oe 


4 eh 
bates Pee ¥ a : an Mi” Shee Ss i i Ovo. Bx Sg 
eee e we Wa eee ns SUES oe ee a 


ELECTRA MOTORS, INC. 

















































































ALUMINUM 


FOREMOST IN QUALITY 


ELECTRA-GEARMOTOR housings are cast of heat treated alloy of 
aluminum, distinctive because of: 


* Faster heat transfer 
© Superior finish 
* Lighter weight 





Excellence in modern design is yours when you choose ELECTRA- 
GEARMOTORS with these quality features: 


* Double protection against oil leakage 
® Micro-finish on shafts for oil seals 

* High speed ball bearings 

* Low speed tapered roller bearings 


* Special “tang” shaft-rotor to worm domid 









ELECTRA-GEARMOTORS, right angle type, as featured 
above for ratings from 4 hp to 5 hp 


NAME 


FIRM 
ADDRESS 
CITY ZONE STATE 
P.S. I am also interested in EE-1 


OTHER ELECTRA PRODUCTS 





ELECTRA-GEARMOTORS 


Parallel Shaft Right Angle 


46 to 30 hp %4 toShp 






28A 


ELECTRA-GEAREDUCERS 


Please mention ELECTRIC 
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ELECTRA-MOTORS 
4 to 75 hp 


ELECTRA-GEARMOTORS 
Shaft Mounted 
%4 toShp 
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strength. ¢ 
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This results in the 
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strength than other felt or similar 
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air-condition 


electronic 
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treated 
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an extra powerful pressure 


form 


tape 
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tr insportation 


tion, and other related fields. Spring-Felt 























No. 124XN-7 


pressure I hie 


can be applied with finger 


tape seals against dust, dirt 


wind, fumes, and moisture. It eliminates 
squeaks and rattles and has great cushion 
ny powell For more information about 
Felt No. /24XN-7 
PR, Spring Packing 


Michigan Ave., 


Spring write to De 
partment 


$82 South 


( orpora 
tion 


1, il 


Chicago 


Timer. A highly attractive, and 
package is 
the Hagen Manufacturing 
Moline, IIL, which 


ol power! on 


accurate 


compact being marketed by 


Company, 


eliminates the wast 


electric furnaces, heaters, 


dehumidifiers, evaporators, driers, ma 


terial pressers, filters, pumps, etc. It is to 


be used as an alternate for rheostats and 


other variable voltage equipment. Loads 


up to 25 amperes at 150 volts, 60 cycles 


handled 


equipment 


may be with this timer without 


auxiliary 





Blanker. 


interference 


Interference Development of a 
blanker 


climinates, the 


model radio which 


substantially reduces, or 
crippling effects of precipitation static on 
airborne communications and navigation 
announced by ‘The 
3640 Wood 


Identified 


receivers has been 
Hoover Electronics Company, 
Baltimore 15, Md 
Model /00/8, the 


of two years of research and development 


land Ave 


as the unit is the result 


in the field of noise-blanking techniques 
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e 
-Bond 
Trade-Mark 


PRE-INSULATED 
TERMINALS 


for heavy-duty wires! 


Aone - Bond is the 


first and only terminal with 





bonded insulation and 
insulation support for copper 


wire sizes 8 through 4/0, 
ASK ABOUT 


dup vite Ma oprnch 


TO BETTER WIRING 








Bonded insulation, withstanding a minimum of 6000 volts, insures dielectric 





















value. ... / An insulated metal reinforcing ring grips the insulation and pro- 
tects the wire from the weakening effects of vibration and bending. ... The 
terminal body is electro-tinned for high conductivity, and the dimpled innet 
barrel increases the contact surface and tensile strength. . . . Assures low 


millivolt drop. 
The A-MP Dyna-Crimp Tool, with interchangeable heads and dies, 
crimps Ampli-Bond terminals rapidly, easily and uniformly. 


Consult your local A-MP Sales Engineer or 


write to Harrisburg for further information. 


AMP. Incorporaten 


General Offices: Harrisburg, Pa. 








Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada Ltd, Toronto, Canada 
Aurcraft-Marine Products (Great Britain) Ltd, London, Engiand 
Societe AMP de France, Le Pre St. Gervais, Seine. France « AMP—Holiand NV.’ s-Hertogenbosch, Holla 


Japanese Distributors: Oriental Terminal Products Co., Ltd. Tokyo, Japan 
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than comparable 
rubber-edged metal hangers 


... costs less too 


NYLON 


For strong, sure support...for sustained periods 
in temperature extremes from = 60°F to 250°F . 
these new, tough, lightweight, molded nylon cable 
hangers give you all the important features 

of metal, plus. 


Even under severe stress, NYLOCLIP’s high 
physical strength holds pre-formed shape 
indefinitely undamaged by oils, gasoline, 
alcohol, hydraulic fluids 


Self-insulating nylon is high dielectric non- 
conductor; eliminates hysteresis losses, 
grounds, shorts 


Cable insulation fully protected by rounded edges, 

matte finish inside surface of NYLOCLIP. Stud 

hole serrations running parallel to cable insure 

automatic alignment when screw is tightened — : 

prevent cable chafing. Available in 17 standard rugged strength 


sizes to accommodate cables or bundles from 1%" to 2”. 
of Nyloclip supports 


Meets MIL-STD-242 and NAVORD OSTD y this man’s full weight 
600-7-3.02.29 (int.) ... 247 lbs.! 


For proof of performance, send for samples. ..to your specified sizes 


Norwalk, Connect. « Toronto, Canada « Other Factories: New Vork, Calilf., Toronto « Export: Philips Export Corp. 
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GENERAL CABLE 


ALECTRAL 


a. JMINUM 
CONDUCTORS 


WEATHERPROOF 


Consistent, outstanding performance mark General Cable’s ALECTRAL 
Bare and Insulated aluminum conductors. Manufactured to General 
Cable’s high standards in all sizes. Bare ACSR and aluminum * Weather 
proof aluminum and ACSR conductors * All types of service drop cables 
ALECTRAL is available with a complete range of paper, rubber and 
thermoplastic insulations, backed up by over 75 years of General Cable's 
engineering and manufacturing experience 


SERVICE DROP CABLE GENERAL CABLE CORPORATION 
420 Lexington Avenue, New York 17, N. Y. 
Offices and Distribution Centers Coast-to-Coast 


for quality and service... specity GENERAL CABLE 
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AUTOMATIC TRANSFER 
SWITCHES 


Trans-O-Matic’s compact, failure-proof design employs two 
standard circuit breakers, one from the normal and one from 
the emergency source, either of which will supply the load. 
Relay-actuated motor operates circuit breakers for positive 
mechanical transfer with continuous service in normal or 
emergency position. Available in capacities to 600 volts, 
800 amps, interrupting capacities to 50,000 amps RMS. 
Prompt delivery in most sizes. 


OPTIONAL FEATURES 


Adjustable time delay on restoration to 20 minutes « 
Engine starting contact ¢ Test pushbutton ¢ Pilot lights 
for switch position « Special enclosures 


LAKE SHQI \ ff cORPORATION 
BEDFORD, OHIO 
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Hearing Aid. Development of an extra 
power hearing aid to bring the softest 
sounds to persons with extreme hearing 
loss has been announced by Beltone Hear 
ing Aid Company, 2900 W. 36th St., Chi 
cago, Ill. The five-transistor imstrument, 
the _‘ Fortissimo, maximum 
power, high fidelity, and a 30 per-cent 
reduction in size from earlier extra-power 
aids. Such sounds as quiet music or soft 
speech, forgotten or never before heard 
by the severely handicapped, can be heard 
with the Fortissimo. Another feature is 


combines 


reduced current drain resulting in greatly 
increased battery life. A shielded micro 
phone reduces external interference. The 
Forussimo can be custom fitted to many 
different hearing losses 


Dual Beam Electric Eye. Novel applica 
tions of miniaturized electric eye controls 
for eliminating timers and mechanical 
contacts in) monitoring objects moving at 
random positions and varying speeds have 
been introduced by Ess Instrument Co 
Bergenfield, N.J. These applications in 
volve dual light beams: one to time the 
inspection and another to monitor it 
Ihe beams may be direct light cut off 
or reflected, or a combination of both. In 
some cases, additional beams may be 
added to monitor two or more parameters 
when the timing beam says “inspect.” 
The illustration shows an application for 





checking the presence of bottle cap. The 
timing beam is cut by the bottle and the 
reflecting beam inspects for cap. Both 
beams must concur in order to pass as 
sembly. Light units and photo units are 
standard Ess products; they may be used 
with standard units to effect various com 
binations and the assembly is sinall 
enough to get into difficult places in 
assembly printing and packaging ma 
chines. Ask for Bulletin 572. 


Atomizing Humidifier. Engineered and de 
signed by Arklon Manufacturing Com 
pany, P. O. Box 3501, Cleveland 18, Ohio, 


(Continued on page 34A) 
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NOW! CONTROLLABLE PERSISTENCE FOR TV AND RADAR 


TONUTRON 


Direct display, cathode ray storage tube by Hughes 


with magnetic deflection and electrostatic focusing 


FOR NARROW BAND, SLOW SCAN CLOSED CIRCUIT TV 


Controllable long persistence makes the Tonotron ideally suited for picture transmission over 
conventional radio channels or telephone lines. Coaxial cables or microwave transmitters 
and receivers are unnecessary. Pictures up to 80 lines per inch resolution cover the full half 
tone scale with controllable persistence instantaneous or gradual erasure. Light output of 
1000 foot-lamberts at 10 kv assures extremely high brightness at the viewing screen for use 


in high ambient-light levels 


FOR RADAR PPI DISPLAY an a 


Because of the Tonotron’s compact size, it can be used in many existing radar indicator 
housings. Brightness of 1000 foot-lamberts at 10 kv makes a viewing hood unnecessary, even in 
full daylight. Persistence can be adjusted to retain nearly maximum brightness throughout 
the major portion of a 360° sweep. Ability to cover the complete grey spectrum provides 
maximum contrast for easy identification of cloud formations, mountains, harbors and water- 


ways, airports, ground clutter and targets. 


For additional information, write to HUGHES PRODUCTS + ELECTRON TUBES 


International Airport Station, Los Angeles 45, California 


HUGHES PRODUCTS 


© 1057. HUGHES AIRCRAFT COMPANY 
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improved 


ELECTRICAL 


MECHANICAL 
PROPERTIES 


— make the difference! 


morganite 


means... 


BETTER PERFORMANCE 
LOWER MAINTENANCE 


Motor and Generator Brushes 
Morganite brushes enjoy a 
reputation world-wide for 
trouble-free service. Available for 
fractional horsepower, aircraft, 
automotive, traction and 
industrial applications 


Carbon Brush Holders 
Assure high efficiency brush 
operation by maintaining positive 
contact between the brush 
and the commutator or 
rng Standard types in lude 
cantilever radial, radial, 
trailing, reaction and 
slip ring holders 


Electrical Contacts 
Inc luding drum controller 
contactors and starters 
Incorporate metals in a 


refractory carbon 


base for improved electrical conductivity 
and mechanical strength. Contacts are 


self-lubricating, non-welding 


Carbon Current Collectors 


Reduce operating costs on travelling cranes 


Cost less 
wear to a minimum. Will not 
blister or rough conductor, afford 
trouble-free service over extremely 
long periods 


4 WONT 2200 «0m TED. 














wear longer and reduce conductor 














Complete Catalogs 
Available — cait or 
write today. Recom- 
mendations on spe- 
cific applications 
supplied promptly on 
request 


.-FOR OVER HALF A CENTURY 


1OMBORS 3308 48th Avenue, Long Island City 1, New York 


Manutacturers of Fine Carbon oe Products including Carbon Specialties, Motor 


and Generator Brushes, Carbon 


iles, Current Collectors and Electrical Contacts 


Distributors of 99.7% Pure Al,0, Tubes and Crucibles 
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the new motor operated Model 65 Bon 
Air furnace humidifier provides complete 
automatic mechanical atomization of 
fresh water. Designed for use on all types 
of forced warm air furnaces, the humidi 
fier installs quickly and easily in the fur 
nace plenum, duct, or counter flow 
furnace There is no inventory problem 
because the Model 65 humidifier fits all 
applications It opel ites quietly im con 
junction with the furnace blower and 
provides humidification only when 
needed. Bon-Air's lifetime copper con 
struction protects against corrosion, rust, 
pitting, and leakage. It is relatively serv 
ice-free in Opecrallon since there is nothing 
more to buy, nor any evaporator plates 


to be replaced inasmuch as none are used 


Fotally Enclosed Motor. A motor with 
facilities for mounting the driven equip 
ment directly to the motor has been de 
veloped by I S. Electrical Motors Inc., 
which is totally enclosed. Accurate align 
ment is provided by means of a totally 
National Electrical Manufac 
turers Association (NEMA) style C bracket 
with tapped holes for bolting from = the 


cne losed, 


driven equipment side. Designed to the 
new dimension standard of NEMA, the 
motor has more horsepower in less space 
Designated type J, the motor is avail 
able in ratings of | to $0 hp. For further 
information, write U. S. Electrical Motor 
Ine Box 2058 


Angeles 54, Calif 


Ferminal Annex Los 


Ground Station. A ground unit, designed 
o meet airline needs for compact, reliable 
selective radio calling equipment, has 
been announced by Motorola, Inc., Com 
munications and Electronics Division 
1501 W. Augusta Blvd., Chicago 51, Il 
Ihe ground station combines tone gen 
erator, timer, power supply, and code 


selector clements in) one compact unit 


geee 
eeee 
4 


It enables simultancous signaling on sev 
eral transmitters from a number of oper 
ator positions. This eliminates time lost 
wailing to use a common tone generator 
Each position is entirely independent, 
climinating interposition cabling. Code 
selection is made by means of push 
buttons centered on a sloping-surface 
control panel 


(Continued on page 376A) 
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Delta-Star Telescoping-Cover Bus 


features fast, economical installation 


Opening the bus is quick and easy— 
unclamp it and slide back the cover 


Clamping ring with toggle 
and spring mechanism ap- 
plies moisture-proof seal. 


When you’re thinking about cost reduction, 
check Delta-Star’s Telescoping-Cover Bus 


From installation to maintenance you 
reduce time and costs with Delta-Star’s 
telescoping-cover isolated phase bus. 

Installation is greatly simplified— 
for speed and economy. Longitudinal 
sections 6 to 8 ft. long can be pre- 
assembled and delivered in lengths as 
large as your facilities can handle. 
Telescoping covers clamp into position 
—are locked together with a toggle and 
spring clamping mechanism—no bolts 
needed. Clamping rings with fully- 
trapped, self-sealing neoprene gaskets 
make the bus as water-proof as it is 
possible for a gasketed bus to be. Gas- 
keting is at a minimum—no longitud- 
inal gaskets required. 


Telescoping-cover bus sections can 
be opened and inspected without tools 
—in just a few minutes. A 2 ft. 6 in. 
opening allows ample room for inspec- 
tion and cleaning. 

Current-carrying ability and mini- 
mum-heating characteristics of the 
telescoping-cover bus proved out very 
well in tests and in use. 

For your new bus runs—or replace- 
ments—be sure to check Delta-Star’s 
telescoping-cover bus. 


Delta-Star Electric Division 

H. K. Porter Company, Inc. 
Chicago 12, Illinois 

District offices in principle cities 





HK ) DELTA-STAR ELECTRIC DIVISION 
H. K. PORTER COMPANY, INC. 


Leschen Wire Rope, McLain Fire Brick, Quoker Rubber, Riverside-Alloy Metal, Vulcan Crucible Steel, W-S Fittings. 
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Single Line Magnetic Shift Registers. 
These registers require only one shift 
pulse generator. They utilize one mag 
netic core and one germanium diode pei 
stage with a vacuum tube driver, or one 
magnetic core and one transistor pe: 
stage with a_ transistor driver. Drivers 
can operate up to 50 stages of a register 
Units are available at operating fre 
quencies from 0 to 10kc, 50kc, 100kc, 
250kce, and 500kc. They are used as a 
buffer storage in input-output equip 
ment, serial and/or parallel shift regis 
ters, data and program storage, or for 
timing and counting circuits. These com 
pact, low power, ultrareliable units have 
demonstrated life expectancies in excess 
of 40,000 hours. Normal packing density 
is 120 units per square foot of panel 
space for these rugged units. The mag 
netic core is encapsulated. The com 
ponents are mounted on a printed circuit 
board which is sealed from outside mois 
ture, The units are available with printed 
circuit lugs, solder lugs, or plug-in head 
ers, and also custom-packaged to meet 
special requirements. They are manu 
factured by Mack Electronics, a Division 
of Mack Trucks, Inc., 40 Leon St., Bos 
ton 15, Mass. 


Electronic Counter. An instrument manu 
factured by Gardner Laboratory, Inc., 
for measuring hardness of painted sur 
faces, provides greater accuracy by climi 
nating human errors and other variables 
that distort test results, Operation of the 
International Commission of Illumination 
(ICI) Automatic Sward Hardness Rocker 
depend on the number of times in a given 
interval a pendulum-like rocker oscillates 
over the surface being tested; the harder 
it is, the more oscillations. Automatic 
counting takes place as a shutter on the 
rocker interrupts a light beam, focused 
on a phototube in the counting circuit 
Total interruptions or oscillations are 
presented digitally on a 4-digit register 
Further information and specifications 
are contained in Bulletin No. 149, avail 
able on request from Gardner Laboratory, 
Inc., Bethesda 14, Md. 


Measuring Magnifier. This product is used 
for on-the-spot checks for linear dimen. 
sions, diameters, radii, and angles. Linear 
dimensions are given both in inches and 
millimeters. Measurements are made 
easily without the necessity for time 
consuming adjustments. There are hun 
dreds of uses for this measuring magnifier, 
also known as a pocket comparator, in 
industry, in the laboratory, and at the 
bench. The reticle can be easily removed 
so that the comparator becomes a high 
power magnifier. Light is admitted to the 
object’ viewed through the transparent 
walls of the plastic cell at the bottom of 
the magnifier. This instrument gives 6 
power magnification, Easily carried in the 
pocket, the Edmund measuring magnifier 
is ideal tor checking and examining small 
parts, Available on direct order from Ed- 
mund Scientific Co., Barrington 21, N.J. 


(Continued on page 40A) 
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NO INSULATOR IS 
MADE WITH GREATER 
CARE THANA W/C7OR 


PINTYPE! 


VICTOR Pintypes are designed and manufactured with 
the same Purified Porcelain as high voltage units. 
VICTOR Pintypes are design-tested with steep front 
impulse wave in addition to the normal 1.5 x 40 stand- 
ard impulse wave. 

The conductive glaze on VICTOR radio-freed units 


is readily distinguishable and permanent. Accurate, die- 


“Vlw cee 


VICTOR CATALOG 


Now ready for distribution is Victor’s newest 
and most extensive catalog. One of the most 
complete in the field, it includes illustrations 
and data on many items being produced at 
VICTOR and not previously shown, up-to-date 
EEI-NEMA Standards, and an outline of 
VICTOR’S new plant, research, testing and 
manufacturing facilities. It’s FREE! Write for 
your copy. 


APRIL 


CUT-AWAY VIEW OF 
VICTOR NO. 9-R (EEI-NEMA 55-5) 


LOW VOLTAGE RADIO-FREED PINTYPE INSULATOR 


formed porcelain threads assure ease of installation, 
Machine glazing guarantees uniform glaze application, 
giving optimum dielectric and mechanical strength. 
Every VICTOR Pintype receives the same careful rou- 
tine electrical testing as VICTOR high voltage insula- 
tors. That’s why—when you buy VICTOR, you just 


can’t buy better pintypes. 


“Y ethin a Se 
( 


FOR ELECTRICAL INSULATORS! 


VICTOR 
INSULATORS 
DIVISION 


1-T-& CIRCUIT BREAKER CO., Inc. 


VICTOR, N.Y. 
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NEWEST METHOD 
OF SEALING AGAINST MOISTURE 


POTTING of Cannon Connectors 





for. .+1. Positive sealing against moisture, dirt, 
and other foreign matter. 


2. Weight saving because of elimination 
of end bell and cable clamp. 


. Space saving due to shorter overall 
length. 


. Prevention of wire fatigue under ex- 
treme vibration. 


. Improved dielectric characteristics. 











Typical completed How It’s Done... 


potted connector 

Potting is a newly developed 
method of obtaining complete 
protection, covering, and sealing 
around the solder cups and wires 
at the rear of electric connectors 














Individual wires by means of a sealing compound 
applied at the time the connectors 
are wired into their assemblies. 
The terminal area enclosed by the 
CANNON offers these plug or receptacle end bell is 


and elements are 


thoroughly sealed 











Connectors for Potting filled or potted with a free flowing 
high solids synthetic rubber com- 

CAO6BS Plug + Plastic Inserts pound, This cures at room tem- 
12S to 48 Sizes 

CAOGBR Plug « Plastic Inserts 
12S to 48 Sizes 

CAOGES Plug + Resilient Inserts 
8S to 36 Sizes 

CAOGER Plug - Resilient Inserts Clean the Connector... 
8S to 36 Sizes 

a pneorts grease, oil and wax in order to in- 


CA3106BR Plug * Plastic Inserts sure good adhesion. Do not expose 
12S to 48 Sizes* insulating materials to the clean- 

CA3106ES Plug « Resilient Inserts ing solvent beyond the time nec- 
8S to 36 Sizes” essary for adequate cleaning. See 

CA3106ER Plug * Resilient Inserts the new Cannon Manual on Pot- 
8S to 36 Sizes’ ting for complete information. 


“less grounding means 

Receptacles also available for Mixing the Compound... 
potting. 

Plugs and receptacles available ¢ ompounds are usually fur- 
with either pin or socket nished as a basic sealant com- 
assemblies. pound and an accelerator. Mixing 
Please Note: Many other connectors may be must be done carefully, either by 
potted by devising proper potting techniques. hand or with power equipment. 


CANNON Potting Molds This subject is covered fully in 


. new Cannon Manual on Potting. 
ae Wore 


perature to form a firm, resilient, 
moisture and vibration resistant 
rubber seal. 


The connector should be free of 


Applying the Sealant... 


Application of the sealant can 
‘2 eS 4 be made with a small paddle- 
Nylon potting cup Aluminum end bell shaped tool, spatula, putty knife 
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or a flow gun. However, the flow 
gun is the preferred method 
where larger quantities of the 
plugs are to be sealed. Methods 
are discussed fully in the new 
Cannon Manual on Potting. 


Potting Machines... 


Large quantity runs can be 
handled economically by potting 
machines. Typical equipment of 
this nature is illustrated here. 


Potting 
machine 
in use 


Potting 
by hand 


Curing Time... 


Curing time and the methods 
used are very important. The 
length of time that it takes for 
the sealant to harden and cure 
varies with the material used. 
Generally, the length of cure time 
depends upon the work life of the 
compound. A longer work life in- 
creases and short work life de- 
creases the cure period. See the 
new Cannon Potting Manual for 
complete details. 


MIL-S-8516 (Aer) is basic specifi- 
cation on sealing compounds for elec- 
tric connectors and electric systems. 
BuAer Bulletin Aer-EL-35 covers 
electric connector sealing to prevent 
contamination, improve reliability. 


Cannon's engineering ex- 
perience is available toe 
you on your potting prob- 
lems. Write TODAY for 
assistance and for new 12 
page, 2-color, Potting Man- 
ual No. PM-1. 


Seetnie Please mention this 
magazine or Dept. 117 


CANNON ELECTRIC CO., 3209 Humboldt St., Los 
Angeles 31, California. Factories in Los Angeles; East 
Haven; Toronto, Canada, London, England; Melbourne, 
Australic. M facturing | ees in Paris, France; 
Tokyo, Japan. Representatives in all principal cities. 
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“Time Teaches Many Lessons’ * 


Aeschylus 540 6. C 


Ferdinand de Lesseps: 
de Lesseps vision, the Panama Canal, inspired American 
engineers to titanic efforts—making the idea a reality. 
Tropical climate and terrain took a heavy toll in men and 
materials. But the lessons learned by a generation of canal 
builders—from 1882 to 1914—have never been forgotten. 
In 1908, fifty miles of Kerite cable helped speed the com 
pletion of de Lesseps tremendous venture. Laid over jungle 
swamps and scarps, a thirty-mile length of this cable was 
submerged in the Gatun Lake. Based on the unfailing oper 
ation of the first cable, a second Kerite installation was 
completed in 1918. Time—more than 100 years of it—has 
taught successive generations of Kerite engineers that there 


can be no compromise with quality or integrity. 


The value and service life of a product can be no greater 
than the integrity and craftsmanship of its maker 


Fomded 1054 KERITE CABLE 


THE KERITE COMPANY—30 Church St., New York 7, N. ¥ 
Offices also at 122 S. Michigan Ave., Chicago; 582 Market St., San Francisco: 
3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston 
4101 San Jacinto, Houston 4, Texas; 1010 Euclid Avenue, Cleveland 17, Ohio; 
29 West Lancaster Avenue, Ardmore, Pa 
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Nora 


We don't know 

both of these nationally famous department 
stores use Marcus Transformers for power and 
lighting distribution 

Marcus ‘Mark of Quality’ transformers 
GUARANTEE trouble-free service and safe, 
dependable operation. For bigger profits 
and greater customer satisfaction, use MARCUS 
for your next installation 


MARCUS 


TRANSFORMER CO., inc. 


“Mark of Vualily 


A COMPLETE LINE OF DRY TYPE AND LIQUID-FILLED TRANSFORMERS THRU 5000 KVA 











for 


POOL CATHODE 
MERCURY-ARC POWER 
AY | Ls N CONVERTERS 


Ye) 44,3 RECTIFIERS Sponsored and published by 


NEW } American Standard 


AIEE, this standard (C34.1- 
> — aan 1949), applies to all types of 
mercury-arc power convert- 
ers, employing rectifying de- 
vices with mercury pool 
cathodes and used for power 
conversion purposes, includ- 
ing mercury-arc power recti- 
fiers and inverters, electronic 
frequency changers and con- 
For Top Reliability verters used with electronic 
motors when these equip- 
ments employ mercury-arc 
rectifying devices with pool 
cathodes. Price: $1.20. 


® A standard line from 30 to 1000 amps 
® Closely regulated by magnetic control 
® Voltages: 8- 16-32-36 


® Stationary or Mobile Types 


© For Missile, Aircraft, Lab & Factory Address: Order Department 
Sticon & Seleriem Power Rector AMERICAN INSTITUTE OF 
CHRISTIE ELECTRIC CORP. eer ne 
Dept. EE, 3410 W. 67th St., Los Angeles 43 33 West 39th Street 
Over a Quarter Century of New York 18, N. Y. 


Rectifier Manufacturing 
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(Continued fron 


New Products 


Electrical Apparatus Valve. This valve 
capable of draining all the oil from a 
transformer or circuit breaker, has been 
introduced by Ohio Brass Company. Be 
cause the body of the valve is offset below 
the mounting flange, the seat is actually 
\% inch below the bottom level of the 
tank outlet when installed. Except for 
the shape of the body, the valve is similar 
to the company’s current line of appara 
tus valves. Nylon is employed as the dis« 
material on the basis of its excellent 
performance with all types of coolants 
The valve can be ordered either with 
(No. 1941) or without (No, 1942) sampling 
device and is available in l-inch, 14 
inch, and 2-inch sizes. For further infor 
mation write to The Ohio Brass Com 
pany, Mansfield, Ohio, requesting data 
sheet /384-1 


Geiger Counters, Halogen quenched, all 
glass geiger counters have been marketed 
at organic counter prices by Radiation 
Counter Laboratories. These low cost, 
all-glass tubes have infinite life and 20° 
higher gas counting efficiency than any 
other halogen counters. Neither light nor 


extreme temperatures affect the charac 
teristics of these nonphotosensitive tubes 
Ihe tubes come in six basic models: civil 
defense counter thin wall for survey 
meters, thin wall jacketed, general pu 
pose thin wall, long thin wall, and mica 
window counter For Hore information 
write Radiation Counter Laboratories 
tive Nucleonic Park, Skokie, Hl 


Custom Magnetic Heads. The Instrument 
Division of Thomas A. Edison Industries 
has ce veloped a series of custom designed 
magnetic recording heads for use in com 
putors in aircraft and industrial applica 
tions Available in both single and 
multihead styles with up to 15 tracks 
Edison magnetic heads are specially 
laminated for better high-frequency re 
sponse Track positions and. straightness 
are held to extreme accuracies, Impedance 
between tracks is only * 10°) on stand 
ind units, & 5°) on custom units, Special 
specifications, including tailoring the head 
mounting, have been accomplished by 
Edison design engineers, For more com 
plete = information write to Henry 
DeRosa, Instrument Division, Thomas A 
kdison Industries, West Orange, N.] 


(Continued on page 464 
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ENJAY BUTYL wet 
lectrical wonder rubber OFFERS TRIPLE VALUE 


Performance! Versatility! Economy! In all three, Enjay Buty] is the world’s 
outstanding rubber value. In laboratory tests, and a wide variety of applica- 
tions, no other rubber has matched Enjay Butyl’s ability to resist ozone and 
corona, impact and abrasion, moisture and weathering... properties that 
make Enjay Butyl-made products outstanding performers. 


Underground service cables, transformer housings, high-voltage industrial 
cables ...in these, and many other electrical applications, Enjay Buty! out- 
performs and out-lasts all other types of rubber, synthetic or natural. Low-in-cost B U T y i 
and immediately available, this truly wonder rubber may well be able to cut 
costs and improve performance in your products. For further information, 
and for expert technical assistance, contact the Enjay Company. Solesy Bute’ fn the enedtest vabber voles 
in the world . . . the super-durable rubber 


Pioneer in Petrochemicals with outstanding resistance to aging + 
abrasion « tear « chipping + cracking + 

ENJAY COMPANY, INC., 15 West Sist Street, New York 19,N. Y. ozone and corona «+ chemicals « gases + 

Other offices: Akron + Boston + Chicago « Los Angeles + New Orleans+Tulsa heat + cold + sunlight + moisture. 
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Presenting the New 


“GondiX” ELECTRICAL CONNECTOR 


A HEAVY-DUTY WATERPROOF POWER 
AND CONTROL CONNECTOR FOR USE 
WITH MULTI-CONDUCTOR CABLE 


This new QWL Bendix* Electrical Con- 
nector was designed for and is being used 
principally on ground-launching equip- 
ment for missiles and ground radar equip- 
ment, 

Obviously, for this important type of 
only the highest standards of 
design and materials are acceptable. 


serve 


That's why it will pay you to specify 
the Bendix OWL Electrical Connector for 
any job that requires exceptional per- 
formance over long periods of time. 


QWL outstanding features: 


1. 1 combines the strength advantages of machined bar 
stock aluminum with the shock-resistont qualities of a 
resilient insert 

2. A modified, double stub thread provides for speed 
and convenience in mating and disconnecting and the 
special tapered cross-section thread design resists loosen- 
ing under vibration. The threads con be easily hand 
cleaned if contaminated by a substance such as mud 
or sand 

3. An Alumilite 225 hard anodic finish is used which gives 
a case hardening to the aluminum surface. This finish 
offers outstanding resistance to corrosion and abrasion 


4, The cable-compressing gland used within the cable 
accessory accomplishes both a firm anchoring of the 
cable and effective waterproofing for muiti-conductor 
cables. Neoprene sealing gaskets are used at every 
joint to insure a watertight connector assembly. 
5. The cable accessory is designed to accommodate a 
Kellems stainless steel wire strain relief grip for additional 
cable locking. 
6. A left-hand thread is used on the cable accessory to 
prevent inadvertent loosening. 
7. High-grade copper alloy contacts are used which pro- 
vide for high current capacity and low voltage drop. 
The famous Bendix closed-entry socket is used for contacts 
sizes 12 and 16 

*TRADEMARK 


en ae 


AVIATION CORPORATION 


Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N.Y 
Canadian Representatives: Aviation Electric Ltd., 200 Laurentien Bivd., St. Laurent, Montreal 9, Quebec 








KNOPP 
Phase 
Shifter 


Every Degree 
between 
90 leading to 
90 lagging 


You car 


fending Or lug 


have an 
ging phase 


angle by manually con 
trolling the position of 
the votor of the KNOPP 
PHASE SHIFTER 
smoothly 


and contin 


uously variable it i 
quick and easy to use for 
electron 


testing equip 


ment and control 


cireuit watt-hour me 


ters, rotating standards watt 


meters power-factor indicators all 


induction relays, and 


rhe 
offers 


instrument 
transformers 
Has 


One is 


bility 
degrees for at 
angle of displace 
other, in correspond 


direct-reading scales 


calibrated in 


two 
the electrical put: 120 
Output 
delta 


ment; the 
ing power-factor values 
Compensates for any 
displacement between 
and potential of test that 
may be introduced by other por 
tions of the circuit. Thus it gives 


phase 
current 


ratings 


setup 


IZA 


true-power-factor-readings 
conditions 
KNOPP 
superior 
and 
250 or 
240 volts, 
120 or 
Can 


Write now for 


KNOPP INc. 


4287 Holden %1., Oakiand &, Calif. 


Type Q 


under 


PHASE SHIFTER 
performance, sta- 
Rated 
volt-amperes. In- 
i-phase, delta 
240 volts, 3-phase, 
be supplied in other 


high 
500 


accuracy 


full details 
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contacts kicks them apart forcefully 


Model 461-C, Double Contocd 
10.0-10 Microamps OC $863.25 


"=" NEW METER-RELAYS 
FROM 0-5 MICROAMPERES - UP 


Ruggedized-Sealed 
D'Arsonval indicating meters with built-in locking contacts 
Jor sensitive and accurate control or alarm 


Black Bakelite—Clear Plastic Cases 


TRIP POINT ADJUSTABLE to any point of 
scale arc. Sensitive to changes as little 
os 1%. One contact carried on moving 
pointer. The other on an adjustable 
pointer. When two pointers meet, con- 
tacts close and lock, Holding coil is 
wound directly over moving coil, lock 
ing action is electro-magnetic. Reset can 


be manual or automatic. Spring action in 


Model 255-C, Single Contact, 
High Limit, 0-10 Volts OC 
$42.50 


Ranges from 0-5 microamperes or 0-5 
millivolts up, full scale. Temperature 
ranges from 0-300 F, (10 ohms external) 
have bimetal cold junction compensation. 
Standard Contact Rating 5 to 25 milli- 
amperes DC. Can be built up to 100 
milliamperes OC 
Ruggedized-Sealed metal 
22", 3%" and 4%” round, 
mounted, gasket-sealed. 

Black Bakelite case, 42” rectangular. 
Clear Plastic cases are 2/2",3%", and 
4%,” rectangular. Maximum visibility and 
lower cost. 


cases are 
shock- 


Panel meters and indicating pyrometers are also available in ruggedized- 
sealed, black bakelite or clear plastic cases. New 40-page catalog lists 
prices and specifications for meter-relays, meters, pyrometers and avto- 
matic controls using meter-relays. Write for Catalog 4-A, Assembly 
Products Inc., Chesterland 60, Ohio. HAmilton 3-4436 (West Coast: 
Box XX, Palm Springs 60, Colif 


OHS 4-3133 of 4-2453) 


Phone 


Booth 1323, Design Engineering Show, May 20-23, Coliseum, NYC 
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SUBMINIATURE HUGHES 
SILICON POWER RECTIFIERS 
PICTURED WITH SOME OF 
THE STANDARD VACUUM 
TUBES THEY REPLACE 


sf 


TYPE NUMBERS 
HRIO2Z11 THROUGH HWRIO215 
HRIO251 THROUGH HRIO255 


For electronic power supply applications... 
} Pp'y 9pt 


NEW HUGHES SILICON 
POWER RECTIFIERS 


Hughes now offers silicon power rectifiers (as shown at the LR.E. 
convention), designed for use in miniaturized circuitry and par- 
ticularly effective in electronic power supplies. All types in this 
new series convert AC to DC with exceptional efficiency. And 
their power handling capabilities are exceptional, enabling them to 
deliver considerable power to loads at high voltages. Within PIV 
ratings in a full-wave rectifier, they can handle as much current 
per section as standard vacuum-tube rectifier types. In fact, these 
tiny rectifiers can replace any of the standard types when suitable 
Series OF parallel combinations are used. 


FEATURES. The new Hughes rectifiers are characterized by low 
forward drop, together with low back leakage. They feature: maxi- 
mum AC input voltages up to 275 volts RMS; maximum reverse 


DC working voltages up to 375 volts; maximum average rectified 
forward current up to 200mA; maximum power dissipation up to 
200m W at 25°C. The operating temperature range for all types 
from 75°C to 150% 

PHYSICAL CHARACTISTICS. All types of silicon power 
rec tifiers are pac kage d in the famous one ~plec egl iss body , ce ve lope d 
at Hugh is his construction provides c omple te protce tion against 
contamination and moisture penetration, re sults in stable operation 
under severe operating conditions. Maximum dimensions: body 
diamete r, O.O1§ ine h; body le ngth, 0.205 1K h 


For details, please write 
SEMICONDUCTOR DIVISION HUGHES PRODUCTS 


International Airport Station, Los Angeles 45, California 


© 1957. HUGHES AIRCRAFT COMPANY 
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NDIA CORPORATION OFFERS 
OFPOQRTUNITIES FOR... ENGINEERS, 


P. C/ISTS AND. MATHEMATICIANS 
IN MHESE FIELDS 
RESEARCH, 


“a. 7 ? 
Studies of the reliability of systems comporicnts, 
nuclear we apons « ices, acrodynam i: oprara: tcr- 


ISTICS, and quality expectation 


DESIGN AND DEVELOPMENT: 


( omple x clectromechanical systems, components, 


and handling equipment 


TEST ENGINEERING: 
Design of test equipment and direction of exhaus- 
tive environmental and field tests to determine 


reliability of components and systems. 


t 


STANDARDS ENGINEERING: ‘ 
Analysis of manufacturing and design procedures 


to determine and maintain proper standards 


MANUFACTURING RELATIONS ENGINEERING: 

Establishment of contact with ass@eiated manu- 
facturers to decide on production methods, tooling, 
and procedure ‘ 
5 
QUALITY CONTROL ENGINEERING: 

Determination ang cstablishment of quality stand- 
ards and enforcement of standards to assure quality 


ot produc 


development 


; o& 
Modern equipment fh dinnsgPditioned la 
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weapons 


DW 
Tae 
tories, shops, and offiees’ combines withffiberal 
benefits, including free life insurag§, sickness 
benefits, retirement aad health gforection plans, 
and extremely generous vacagns and holidays 


to make yy especially attractive place 


to work, 


buquerque, with its exceptional climate and 
metropolitan blending of ancient and modern 
cultures, provides an informal, pressure-free en- 
wfonment for pleasant living. The city has an 


excellent school system. The University of New 


Mexico is also located here, providing oppor- 


tunities for advanced study. Housing is readily 


» available, and recreational facilities abound, 


here are also openings for engineers and scien- 
sts in our expanding branch laboratory at Liver- 


more, in the San Francisco area. 
4 


IF YOU'D LIKE MORE FACTS about Sandia 
Corporation, our background, our work, and the 
oppértunities we offer, we'll be happy to send you 
our illustrated brochure Which gives more details. 


Just write to Staff ease age SS1A. 


SAND PA 


CORPORANIQ 


ALBUQUERQUE. NEW MEXICO 
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Nyrel @ the most reliable 


capacitors available anywhere! 


The name “Hyrel’”’ heralds a com- 
plete new line of Sprague Capacitors 
conforming to the most rigorous set 
of capacitor specifications ever writ- 
ten. Techniques, materials, and 
processes combine to make it the 
most reliable paper capacitor pos- 
sible within the present state of the 
art. After two years of exhaustive 
pilot runs, these high reliability units 
are in high volume production now. 


In missiles, jets, warning net- 
works, computers, controls 
wherever reliability is important... 
Hyrel Q capacitors find scores of 
applications. A glance at Sprague 
Specification PV-100 tells you why. 

~ It’s far above and beyond commer- 
cial or present MIL military levels 

_and it calls for outstanding per- 
formance under high g shock, vibra- 
tion, humidity, immersion, as well 
as under accelerated life test. Com- 





plete facilities for making every test 
called for have been installed in a 
special plant area in which Hyrel Q 
capacitors are manufactured by spe- 
cially selected personnel. 


The first Hyrel () capacitor 
Type 195P—are subminiature 
metal-clad paper units hermetically 
sealed with com pression-ly pe gla iso 
to-metal solder-seal terminals. 
Available in both conventional tub- 
ular and serew-neck mounting styles, 
all are Vitamin Q impregnated and 
designed for operation from — 55°C 
to +125°C. Voltage ratings of 200, 
300, 400, and 600 V DC are standard, 


Complete technical information 
is provided in Engineering Bulletin 
2900 and Specification PV-100. Both 
are available on letterhead request 
to the Technical Literature Section, 
Sprague Electric Company, 321 
Marshall St., North Adams, Mass. 


the trademark of reliability 





CAPACITORS © RESISTORS + MAGNETIC COMPONENTS « TRANSISTORS «© INTERFERENCE 
FILTERS © HIGH TEMPERATURE MAGNET WIRE « PULSE NETWORKS «© PRINTED CiRCuitTs 


7 s 


AprRIL 1957 Please mention ELECTRICAL ENGINEERING when writing to advertisers 15A 














SYV7TRON 


VACUUM PROCESS 


SELENIUM RECTIFIERS 

















































































































Proven by Years of dependable, Quality Performance 


Syntron’s unique vapor deposit process, quality control methods, 
and construction design provide rectifiers of extreme uniformity, 
and ruggedness. Their low forward voltage drop means longer life 
and lower operating temperature. They have high short circuit 
urge-current ability to 300 times their normal rating and can 
withstand high transient conditions without damage. 

Syntron builds the largest variety of selenium cell sizes in the 
world. This permits Syntron to build single rectifier stacks to 
specifications. Eliminates the use of several smaller stacks in a 
series hook-up, Let our applications engineers recommend the best 
FREE 


rectifier for you, Write for complete data 


Other SYNTRON Equipment 
of proven dependable Quality 


VIBRATORY 
FEEDERS WIRE 


SINUATED BIN 
VIBRATORS 





FREE 


Write for complete catalogue 


SYNTRON COMPANY 





440 Lexington Avenue Homer City,Penna. 
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TRADE LITERATURE 


Batteries for Transistors. An engineering 
handbook section on the subject of bat- 
teries for transistor and electronic appli- 
cations has been issued-by the Ray-O-Vac 
Company. Individual specification sheets 
on the physical dimensions of the batteries 
and chafts showing discharge characteris 
tics and potentials are included. These 
details are of particular interest to design 
and development and research personnel 
and advanced electronic technicians in the 
radio and electronics industry. The rela 
tively small current requirements associ 
ated with transistor radio and electronic 
equipment makes dry battery operation 
of this equipment highly desirable and 
increasingly popular. Copies of this Ray 
O-Vac engineering handbook section on 

tatterics for Transistor Radio and Elec 
tronic Applications” can be obtained free 
of charge by writing Ray-O-Vac Company, 
112 FE. Washington Ave., Madison 10, Wis. 






Quarterly Review, Articles on construction 
progress on the St, Lawrence Seaway and 
powell projects and two new tughboats 
rated as this country’s most powerful are 
features of the Winter 1957 issue of the 
ALCO Products Review. Also presented in 
the 26-page issue of the quarterly publi 
cation are stories on a new ammonia plant, 
the company’s recent expansion at Beau 
mont, Tex., and a large utility’s new elec 
tric generating facilities in Florida. The 
6-page, illustrated article on the St. Law 
rence work reports on construction prog 
ress on the vast undertaking. The new 
tugboats, the Aings Point and Fells Point, 
rated as the most powerful harbor tugs 
in the United States, are reported in a 5 
page section. The boats are powered by 
Alco’s 16-cylinder Model 25/ diesel en 
ines, These engines provide prime mover 
power through a reverse-reduction gear. 
Copies of the review are available from 
ALCO Products, Inc., P.O. Box 1065, 
Schenectady, N.Y. 


Switchgear Components Test Unit. Used 
for testing relays, meters, coils, circuit 
breakers, etc., the type RAI-/ Nelson port 
ible relay test units may be used in com 
bination for complete testing of switch 
gear components. Type RDIJ-1 portable 
test units may be used for simple testing 
of meters, protective relays, overload heat 
ers, tripping coils, etc, For use with a« 
circuits, this unit is the first of its type 
sold. Prior to the development of this 
new equipment it was necessary for plant 
maintenance engineers to piece together 
the right equipment to test each device 
Now all components of switchgear equip 
ment can be tested properly and set with 
one piece of equipment, Each basic unit is 
light enough to be loaded and unloaded 
from the trunk of an automobile by one 
man. For further information write to 
Nelson Electric Manufacturing Company, 
P.O. Box 5385, Tulsa, Okla. and request 
Bulletin 774 







(Continued on page 52A) 
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products 


OR ALL INDUSTRIES 


VULCANIZED FIBRES In sheets, rods, tubes and fabricated parts. 


ARMITES Thin Fibre insulation (Fish Paper) in sheets, rolls, coils and 
fabricated parts. 


SPAULDITE: {Laminated Thermosetting Plastic) in sheets, rods, 


tubes and fabricated ports, 





SPAULDO: 4 Thin, All-Rag Paper Insulation in sheets, rolls, coils, 
slot cells and other fabricated parts. 


SPAULDING FIBRE BOARD: in sheets and fabricated 


parts. 


SPAULDING T BOARD: «A superior Transformer Board, in 


sheets and fabricated parts, 


MATERIALS HANDLING PRODUCTS: 


Factory Trucks, Boxes, Borrels, Trays, efe. 


SPAULDING BRANCH SALES OFFICES 


ATLANTA 7,GA, CHICAGO 34, IL. LANSING 10, MICH. 
1250 South Oxtord a, 7644 Wes! Belmont Avenve 2021 South Cedor Street 
BALTIMORE 18, MD. LONDON, ENGLAND 
123 West 22nd Street yeah s LTD. 
BERKELEY 10, CALIF. CHICAGO 38, ML. 40 Gloucester Woy 
2221 Fourth Street Clerkenwell, London E.C. 1 
BOSTON 16, MASS. LONG ISLAND, N, Y. 
585 Boylston Street 2108 Poyne Avenve 90-34 Jamaica Avenve 
boven ae <a y035 Deteelt Ads Bosh iver 608 ADemeeD 15, CAM 
, ee . 
WELLESLEY HILLS 82, MASS. DAYTON 2, OHIO nis 
44 Washington Street 136 So. Ludiow Street 
BRIDGEPORT 6, CONN. 
2626 Main Street TORONTO, ONT. 
CAMDEN 1, Nv. J. 103 Centrot fence 106 Lake Shore Drive E. 
227 Sovth Sixth Street Westfield, N. J Port Credit, Ont. 


SPAULDING FIBRE COMPANY, INC., TONAWANDA, NEW VORK 
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The Red Carpet... 
to oblivion? 





‘Too often that red carpet has been a fast track to 
nowhere for good engineers who just got lost in the 
shuffle. Where hundreds of engineers are hired, 


é For aviation applications, where compact 
some are apt to end up ciphers. Just not used. 


ome physical dimensions and light weight 
It isn’t likely to happen here. ; 

; are essential, Acme Electric engineers 
First, you'll find Jack & Heintz big enough to 


; can help design and supply transformers 
compete with the biggest—successfully. Big & PP*y 


enough to offer all facilities for basic research in with uniformly high performance tea 
our field—electric systems and components for tures and unusually long life-span. 


missiles, jets, other aircraft. _ ‘ 
The transformer illustrated above, rated 


But we're small enough so you'll be used to the at 200 VA, 200/115 volts, 3 phase, 


full extent of your capabilities—and so rewarded. 
400 cycle, features class H insulation 


Here, you'll find an engineer is somebody. He’s not : ' 
throughout its construction with a 


bogged down with routine. He engineers 


May we send you details? A 3¢ stamp gets you hermetically sealed silicone rubber 


all the facts, and you just might like our setup. enc apsulation. 
Our engineering and prdéduction depart- 
Sack & HEINTZ, Inc. ments have had the experience to build 


17521 Broadway © Cleveland |, Ohio transformers of this class up to 1750 
Please mail me information about the advantages of working for J&H cy¢ les. si ngle phase Your submitted 
s, § ase. § 


Name specifications will be given careful study. 
Address 


City Zone State ACME ELECTRIC CORPORATION 


College or University 224 WATER ST. CUBA, WN. Y. 
lam employed as 
| have the following degrees: 


lam a student with the following. major 
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DOW CORNING 
CORPORATION 


Silicone Dielectrics 


ELECTRICAL AND ELECTRONIC NEWS 


No. ll 





SILASTIC HELPS MEAT THERMOMETER 
TAKE GUESSWORK OUT OF ROASTING 


Because Silastic* stays rubbery and 
retains its dielectric properties at tem- 
peratures from —130 to 500 F, its use 
is expanding in many industries. New 
applications for Dow Corning’s silicone 
rubber range from jet aircraft to 
this electric meat thermometer devel- 
oped by King-Seeley Corporation, Ann 
Arbor, Michigan. 

A highly practical tool for professional and 
alike, King-Seeley’s meat 
thermometer consists basically of a ther- 
mistor sealed inside a probe. When inserted 


amateur cooks 


into a roast, the thermistor quickly trans- 
lates meat temperature into electric current 
which 
which the meat is 


indicates on a dial the degree to 


“done.” 


the flexible lead 


probe 


to cover 
the 
remains resilient and retains good dielectric 


Silastic is used 


wire running to because 1i 
properties despite frequent and sometimes 
500 F oven 


In addition, since Silastic 


lengthy exposure to tempera 


tures transmits 


neither odor nor taste even at these 


high temperatures, two spring-compressed 


=~ = 


Silastic washers seal the probe and prevent 
the thermistor. 


Philco was first’ to offer the King-Seeley 


contamination of 


thermometers on kitchen ranges, under the 
Hot Point, 
Magic Chef, and Cribben & Saxton ranges 
Other 
arranged to include the meat 


trade name “Roastmeter.” 


also feature it now, manufacturers 
have either 
thermometer in their line or are consider- 
No. 45 


ing its early adoption. 


. 
T.M.REG.U -AT.OFF 


CHICAGO « 
Ltd., 


ATLANTA ¢ BOSTON ¢@ 


Canada: Dow Corning Silicones 
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CLEVELAND « 


Toronto; 


mention ELECTRIC 


“DEW LINE” RELIES ON DRY-TYPE TRANSFORMERS 





INSULATED WITH DOW CORNING SILICONES 


New testimony to the extra reliability 
of Dow Corning silicone’ electrical 
insulation is provided by the trans- 
formers of the “DEW” defensive radar 
line under 
the Arctic Circle. 


now construction north of 


yet vital installations, 


dependability and maintenance-free service 


In these remote 


are essential. That’s why Western Electric 


| 
REDUCE ELECTRICAL FAILURES | 
WITH DOW CORNING 3 COMPOUND 
Want 
shorts, 
moisture, 
fumes? 
ing 3 Compound. 


protection 
grounds and arcs caused by 
water, dust and 
Then try versatile Dow Corn- 


maximum 


A grease-like, . silicone water-repellent, 
Dow Corning 3 is the ideal dielectric for 
filling voids and coating insulating parts 
equipment. 


Also protects cable insulation from oxida- 


in electrical and electronic 


tion; keeps rubber parts soft and flexible. 
You can use Dow Corning 3 to 
Many 
keep several tubes handy for use on dis 
bat 


prevent 


corrosion, too maintenance men 


connect switches, cable connectors, 
clips 
fixtures. A 


silicone compound pro 


tery terminal fuse cartridge 


other electrical and electronic 


thin film of this 
vides long-time protection at temperatures 
40 to 400 F. For free sample and 


No. 46 


from 
more information, circle 


DALLAS «* DETROIT * 


Great Britain: Midland Silicones 


IL ENGINEERING when 


writin 


against | 


corrosive | 


and | 





LOS ANGELES « 
Ltd., 


DEW" 


installation, 


Company, prime contractor for 


electrical equipment and 
specified silicone insulated dry-type tran 
the Most of 
the units, supplied by the Pittsburgh work 


of Allis-Chalmer installed 


formers right down Line 


have been 


maximum dependability, 
302 F (150C) 
transformers 


KVA 


wili 


Designed for 
and a 
temperature the 
from 25 to 75 
completely 


minimum weight 


rise, range 
in size They are 
withstand 


60 F 


sealed and 


ambient temperatures as low as 


(—51C) when idle 


While 
and 


light 
insu- 
power for 


No. 44 


used primarily for station 


the DEW Line 
lated transformers will handle 


power, silicone 


the radar signal in an emergency. 


Send Coupon for More 
Information 


DOW CORNING CORPORATION - Dept. 4116 


Midland, Michigan 


Please send me 44 45 46 
NAME 
TITLE 
COMPANY 
STREET 
city 


ZONE STATE 





NEW YORK © WASHINGTON, D.C 


London; France: St. Gobain, Paris 
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As part of its continuing growth program, Kaiser Aluminum & Chemical Corporation 


Answers to 


about Kaiser Aluminum’s purchase of 






recently purchased the Wire and Cable Division of United States Rubber Co., located 
at Bristol, Rhode Island. The purchase raises a number of questions that are of direct 
interest to customers of both Kaiser Aluminum and the former Wire and Cable Division 


Q. Will all of the U.S. Rubber products still be available? 


A. Yes, ALL of the wire and cable products formerly offered 
by U.S. Rubber will continue to be produced and sold — with- 
out changes of any kind. 


Q. Who will back up the U.S. Rubber guarantees now? What about 
replacement? 


A. Kaiser Aluminum will guarantee all U.S. Rubber Wire 
and Cable Division products now in use on the same terms 
as originally established, including replacement. Former U.S. 
Rubber products (which will continue to be offered) will 
carry the same guarantees as before. 


Q. I have always liked the way U.S. Rubber people have served 
my needs; who will be doing the job now? 

A. The same people who served you before will serve you 
now. The purchase includes acquisition of Wire and Cable 
Division’s nationwide sales organization, as weil as the plant 
work force of 1200 people. 


IF IT CARRIES CURRENT... 
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of U. 8. Rubber. Here are the answers to those questions. 











Q. Will the price structure remain the same? 


A. There will be no change in price structure as a result of 
the purchase. Kaiser Aluminum will continue to be a leader 
in maintaining a stable price structure throughout the market. 


Q. Can | now buy both aluminum and copper electrical conductor 
from Kaiser Aluminum? 


A. Yes—and in a wider variety than formerly available from 
either source. One of the primary effects of the purchase is 
to broaden the product range offered by Kaiser Aluminum 
in both aluminum and copper conductors. 


Q. How about the insulations used in U.S. Rubber products: will 
the quality still be the same? 


A. These high-quality insulations will remain exactly the 
same in every specification detail. In fact, they will be sup- 
plied by U.S. Rubber. Continued research cooperation will 
exist between the U.S. Rubber scientists and engineers and 
Kaiser Aluminum. 
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your questions 


U.S. Rubber Wire and Cable Division 


Q. Will new people from both companies be calling on me? 


A. There will be no duplication of calls, because former U.S. 
Rubber personnel will be prepared to present the entire, 
broadened product line to those customers who can benefit 
by it. Occasionally, Kaiser Aluminum specialists will accom- 
pany the former U.S. Rubber representatives to help present 
the complete line. Conversely, Kaiser Aluminum Sales Rep- 
resentatives will be prepared to present the new, complete 
line to their established customers, assisted by former U.S. 
Rubber specialists. 


Q. | formerly bought through a Kaiser Aluminum or U.S. Rubber 
distributor outlet. How will this be changed? 


A. The distributor who formerly carried U.S. Rubber wire 
and cable will continue to offer the same products with no 
change. Present Kaiser Aluminum Distributor outlets also 
will remain unchanged. 


Q. Will there be any effect on the Field Engineering Services for- 
merly available through either company? 


A. The technical assistance available to you will be greatly 
increased. Kaiser Aluminum—as the nation’s largest pro- 
ducer of covered aluminum wire —is already a leader in re- 
search and product development, both in the laboratory and 
in the field. Now, by acquiring additional highly skilled tech- 
nical personnel, these services will be further strengthened. 


“i“, CARRIES IT! 
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Q. How will the new setup affect my delivery date? 
A. The convenience of a new eastern plant location, plus 


additional sales representatives and distributors, will mean 
even faster and more efficient service. 


* & 


The purckease of the Wire and Cable Division of United 
States Rubber puts into operation the twenty-third plant for 
Kaiser Aluminum, which started with three plants just ten 
years ago. 

This growth is based on the continued support of our cus- 
tomers, who, working with us, have helped to make Kaiser 
Aluminum the nation’s fastest-growing major producer of 
aluminum. This latest acquisition represents another step 
forward in our program of complete service to the nation’s 
rapidly-expanding electrical industry. 

Kaiser Aluminum & Chemical Sales, Inc., Executive Office, 
Kaiser Bldg., Oakland 12, California; General Sales Office, 
Palmolive Blidg., Chicago 11, Illinois. 


kaiser Aluminum 


See “THE KAISER ALUMINUM HOUR.” Alternate Tuesdays, 
NBC Network. Consult your local TV listing. 
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The Vacuum Switch Goes to Work 


IN HIGH VOLTAGE 
CIRCUITS 





DC 


EMMI. 


ana 


va wht MPOMENTS 











Years of experimentation and commer- 
cial usage have demonstrated that Jen- 
nings vacuum switches can interrupt 
many dc circuits that cannot be easily 
handled in any other way. They can 
**make'’ the high inrush currents that 
occur when capacitor banks are dis- 
charged and they can interrupt the 
fault currents that occur during the 
flashover of a power tube in a trans- 
mitter. 











DC power supplies are now being 
switched ‘‘hot'’ from low power lev- 
els up to 250 kw under either normal 
or overload conditions. Overcurrent 
protection is excellent since operate 
times are only 4 to 10 milliseconds and 
deionization of the arc is extremely 
rapid in a high vacuum. Likewise, high 
voltage isolation, capacitor discharge, 








or safety grounding is easily accom- TYPE RH1G N/O 
for de interruption 


up to 200 kw 


plished with contact travels of no more 
than %” regardless of voltage level. 
This makes possible solenoid actuating 
mechanisms that are simple in design 
and lend themselves to completely 
automatic operation. 


Please send us your circuit conditions. We 
can suggest vacuum switches that will solve 
most difficult de switching problems. 


TYPE R8G 
Overload Circuit 
Breaker 


TYPE RIG N/O 
with 40 kv 
insulation 





JENNINGS RADIO MANUFACTURING CORPORATION - 970 McLAUGHLIN AVE. 
P.0. BOX 1278 - SAN JOSE 8, CALIFORNIA 



































































































TYPE RH7 85 kv 
N/C Grounding 
Relay 

















































































































































































































(Continued from page 46A) 


Trade Literature 






“AN” Fastener Catalog. A 12-page catalog 
ol stainless steel “AN” fasteners has been 
made available. Published by Allmetal 
Screw Products Co., Inc., manufacturer of 
stainless steel fasteners, it describes Gov- 
ernment specification aircraft bolts, slotted 
and Phillips machine screws, flat and round 
rivets, and washers carried in stock. Illus 
trations, stock sizes, principal dimensions, 
and explanation of part and dash numbers 
are included for each item. Free copies 
may be obtained from Allmetal Screw 
Products Company, Inc., 821 Stewart Ave 

Garden City, L.I., N. Y. 


Servo Motor Bulletin. Complete informa 
tion on standard and custom servo motors 
is Offered to engineers in this bulletin. 
Data includes complete electrical and me 
chanical specifications, application data 
on direct — plate-to-plate transistorized 
servo amplifier, and magnetic servo ampli 
fier applications. Norden-Ketay’s standard 
servo motors are available in five frame 
817e8 complete ranges ol input voltages, 
frequencies, and speeds. They enable de 
sign engineers to achieve rapid economical 
deliveries, Custom servo motors are avail 
able for special application with extra 
windings for feedback, with unbalanced 
input power (low control phase power 
input) or for high temperature use, Copies 
of Bulletin No. 385 are available from 
Norden-Ketay Corporation, Commerce 
Road, Stamford, Conn, 


Industrial Television. An 8-page descrip 
tive brochure has been issued covering 
Philco Corporation's newly designed line 
of industrial television equipment. The 
booklet contains many illustrations of the 
latest developments in cameras, monitors, 
controls, lenses, and other accessories that 
are required to create any kind of camera 
chain. Included in the new line are cam 
eras with full remote control for adjust- 
ment of focus and iris apertures and for 
both high and low speed tilt and pan. 
Also listed are special weatherproof and 
explosion-resistant housings as well as 
various lenses and turret heads. Write to: 
R. M. Fielding, Public Relations Manager, 
Phileo Corporation, Government and In 
dustrial Division, 4700 Wissahickon Ave., 
Philadelphia, Pa 





Motor Selection Manual. A 12-page, appli 
cation guide that makes it easy to select 
electric motors for all popular applica 
tions has been published by Century Elec 
tric Company, 1806 Pine St., St. Louis 3, 
Mo. The reader selects from tables in the 
guide the kind of equipment or machin 
ery to be driven. Then he identifies the 
character of the load, the speed of opera 
tion, starting and running torques, sur 
rounding atmosphere, frame type, and 
speed to arrive at the right motor for his 
specific application In a few moments 
the reader knows the motor type he needs, 
dimensions, and other pertinent data 
Free copies may be obtained by writing 
to the company for Application Guide 
No, 102. 
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Wire sculpture by Henry Szatarz 


s 
The Inside Story Beneath the surface, there's a lot going on. 


An underground river of power surges through innumerable cables, supplying the 


electrical energy that keeps the entire community rolling smoothly. 


Throughout the nation, Simplex products are used extensively in such applications. 
This is particularly true of ANHYDREX XX, the ideal all-purpose cable for 
high-voltage use. This expertly engineered cable is popularly employed in the 2001 
to 35,000 volt range, and has a Conductor Temperature Rating of 90°C up to 5 KV 
(a rating never attained before the development of ANHYDREX XX), 
For more technical data, write for Booklet 1023 
SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Mass. 
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Photo courtesy Public Service Electric and Gas Company of New Jersey 


J-M Transite Ducts 


go in quickly, easily 


and permanently 


Quick, low-cost installation is promoted by 
Transite Ducts. The light, 10-foot lengths 
are easily handled . . . and readily joined 
with either Transite Couplings or J-M 
Plastic Couplings. Many fittings are avail- 
able to simplify even the most complicated 
installation. The permanently smooth in- 
terior surface of these asbestos-cement ducts 
prevents cable injury, makes long pulls 
possible and simplifies cable replacement. 
Incombustible Transite Ducts confine arc 
damage, protecting adjacent cables from 


heat and flame. Inorganic, nonmetallic, 
Transite Ducts are corrosion-resistant, im- 
mune to rust and rot and unaffected by 
electrolysis. These ducts dissipate heat 
faster, reducing I*°R losses, enable cables 
to carry heavier loads and prolong insula- 
tion life. 


Available in 2 types: Transite Conduit for 
exposed work and installation underground 
without concrete encasement; and Transite 
Korduct for installation in concrete. 


Let us send you more information about Transite Ducts. 
Just write to Johns-Manville, Box 14, New York 16, N. Y. 


Johns-Manville TRANSITE DUCTS 


TRANSITE KORDUCT” —for 
installation in concrete 


Please mention ELECTRICAL ENGINEERING when u 


TRANSITE CONDUIT— for exposed work and installation 
underground without a concrete encasement 
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connections that will last 
forever with 


DOSSERT 
WELDING 
ALUMINUM 


CONNECTORS 


the most diversified line for 
substations and generating plants 


DOSSERT connectors offer economy as well as 
long service life. They can be simply and easily 
installed by inert-gas arc welding, resulting in an 
all-aluminum weld. 


These aluminum connectors feature: 
@ no contact resistance 
minimum maintenance 
higher corrosion resistance 
greater structural strength 


neater appearance 


We also welcome inquiries on modifications or 
applications. 


DOSSERT MFG. CORP. 


255 Huron Street, Brooklyn 22, N. Y. 
Representotives in all principal cities 
IN CANADA: W. S. Gerrie & Assoc., Uid., Toronto 
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Type WT 
Tee Connector 


Straight Coupler 


Type WTP 


Terminal 


Type KWC 
Expansion Coupler 


Type WVBP 
V Tee Connector 








Standard types of 
COMMUNICATION EQUIPMENT 


Radio Engineering Products is currently producing a number 
of types of equipment, electrically and mechanically inter- 
changeable with standard Bell System apporatus. Complete 
equipments of the following types, and components for these 
equipments are available for early delivery. 






CARRIER-TELEPHONE EQUIPMENT 


C5 Carrier-Telephone Terminal (J68756). A kit for adding 
a fourth standard toll-grade channel to existing C 
systems is available. 

Cl Carrier-Telephone Repeater (J68757) 

121A C Carrier Line Filter and Balancing Panel 

H Carrier Line Filter and Balancing Panel (X66217C) 









CARRIER-TELEGRAPH EQUIPMENT 
40C1 Carrier-Telegraph Channel Terminal (J70047C) 
140A1 Carrier Supply (J70036A1, etc.) 


40AC1 Carrier-Telegraph Terminal 
Grid Emission Test Set (J70047D1) 













VOICE-FREQUENCY EQUIPMENT 
V1 Telephone Repeater (J68368F) 
Power Supply (J68638A1) 
V1 Amplifiers (J68635E2 and J68635A2) 
V3 Amplifier (J68649A) 
V-F Ringers (J68602, etc.) 
Four Wire Terminating Set (J68625G1) 
1C Volume Limiter (J68736C) 















D-C TELEGRAPH EQUIPMENT 
16B1 Telegraph Repeater (J700378B) 
10E1 Telegraph Repeater (J70021A) 
128B2 Teletypewriter Subscriber Set (J70027A) 


Composite Sets, several types 


TEST EQUIPMENT 
2A Toll Test Unit (X63699A) 
12B, 13A, 30A (J64030A), and 32A (J64032A) 
Transmission Measuring Sets 
111A2 Relay Test Panel (J66118E) 
118C2 Telegraph Transmission Measuring Set (J70069K) 
163A2 Test Unit (J70045B) 
163C1 Test Unit (J70045D) 


COMPONENTS AND ACCESSORIES 


255A and 209FG Polar Relays 

Repeating Coils, several types 

Retard Coils, several types 

184, 185, 230A and 230B Jack Mountings 


VACUUM TUBES 










1O1ID, F&L 323A & B 396A 

102D, F&L 328A 398A 

104D 329A 399B 

205D 336A 400A 

274A & B 350A & B 408A 

281A 355A 120A Ballast Lamp 
305A 393A 121A Ballast Lamp 
310A & B 394A 


RADIO ENGINEERING PRODUCTS 


1080 UNIVERSITY ST., 


MONTREAL 3, CANADA 


CABLES 
RADENPRO MONTREAL 


TELEPHONE 
UNiversity 6-68687 
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FREED 


TELEMETERING 
COMPONENTS 


FOR IMMEDIATE DELIVERY 
FROM STOCK 
BAND PASS FILTERS DISCRIMINATORS 
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1PO-14 20 \P0-23| 220 | tPo-32| 1,600 - af 
1PO-15 25 \PO-24 330 | 1P0-33, 21001 5,22 
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iPo-186 L 60 \PO-27 660 
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ipt-10 400 | WPt-17 3,000 | LPI1-23 | 14,500 

iit 560 | write 3,900] wi-24| 22,000) 

| tra 730 | tPi-19 5,400 | Lpi-25 | 30,000 | a f¢ ¢ 
| tPi-19 | 960 | tPt-20| 7,950] 11-26) 40,000) o 5 5 ; 
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wile [s 2,300 rf sags 

Cherocteristic impedance of LPI-10 thry 23- 30,0001! 
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Write for detailed information on these and 
other components for military and com- 
mercial applications. Send for NEW 48 
page TRANSFORMER CATALOG. Also ask for 
complete LABORATORY TEST INSTRUMENT 
CATALOG. 


FREED 


TRANSFORMER CO., INC. 


1718 WEIRFIELD STREET 
BROOKLYN (RIDGEWOOD) 27, N. Y. 
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Here's Why Square D's New Adjustable 
ALUMINUM FEED-IN DUCT 


makes 4 lot of sense to me! 


MORE DESIGN FEATURES 
Thinnest cross-section available! 
Tight spots, pipes and structural 
members present less problems 
Easy transposition of phases, 
using standard telescoping joint parts, 
,; for maintaining balanced voltage on 
Completely | 13 long runs 
adjustable =p Certified short eo tests by an 
after it's hung. For ex- i ' f ependent testing laboratory have 
ample, if two ends ter- toe sa pa a proved the superiority of Square D's 
minate 64 inches apart, continuously-supported bus design 


No de-rating necessary. 
connection can still be 


; Square D’s design elimi- Walle tor the complete story 
made with a telescopin 
tint g nates need for ventilation Address Square D Company, 6060 Rivard Street, 
Department SA, Detroit 11, Michigan 


now...EC&M propucts are A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


OMR a promising approach 
to meet world’s need for 
small to large power plants 


An important goal of the Atomic 
Energy Commission's program to de- 
velop electric power from the atom is 
a low-cost reactor for plants with gross 
outputs of 10 megawatts or more. Such 
plants are particularly suited to areas 
that need relatively small increments of 
additional power, and to those parts of 
the world where coal, oil, and water 


power are scarce or costly 


The OMRE (Organic Moderated Reac 


tor Experiment), which ATOMICS 


INTERNATIONAL is now building at 
the National Reactor Testing Station 
in Idaho, is one of the more promising 
types for this purpose. The new experi 
mental reactor was pioneered by 
ATOMICS INTERNATIONAL — from pre 
liminary design to prototype 

It will be used to investigate the rate 
of degradation of organic fluids, the 
properties and compositions of the 
equilibrium mixture in the reactor, and 
the effect of organic fluids on heat 
transfer surfaces. Results of these ex 
periments will be incorporated into the 
nuclear power plants ATOMICS INTER 
NATIONAL is planning for Piqua, Ohio 


and a Latin American country. 


Basic advantages of the OMR are 
small size, compact core with good 
neutron economy, and elimination of 
problems with high-pressure primary 
coolant circuits and uranium-coolant 
reaction hazards, Its safety features are 
outstanding. The high boiling point of 
the organic moderator-coolant fluid 
There 
are no chemical incompatibilities be- 
tween coolant and uranium or coolant 


permits a low-pressure system 


and water, and no unusual corrosion 
problems. Because of its fluid moder- 
the OMR 
has a negative temperature coefficient 


ator—an isomeric terphenyl 
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of reactivity, which acts as a governor 
in case of power surges or excess power 
levels. The organic fluid becomes only 
slightly radioactive, which makes the 
entire heat-transfer system relatively 


accessible. 


A typical power plant, such as the 
one proposed for Piqua, Ohio, has a 
gross electric output of 12,500 kilo- 
watts and a heat output of 45,500 
thermal kilowatts. It produces steam at 


lower in larger OMR plants. Lower 
power costs are also expected to result 
from advances in OMR technology. 


Atomic power for supertankers. The 
AEC has assigned ATOMIcs INTERNA- 
TIONAL the challenging design study to 
adapt the OMR for maritime use. The 
OMR, considered a promising possibil- 
ity for ship propulsion, is expected to 
be particularly suitable for supertank 
ers. The OMR offers the safety of a 
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EXPANSION TANK 


TURBINE GENERATOR 


STEAM GENERATOR 


PUMPS 








Typical OMR Central Station 


a pressure of 415 psig (29 kg/cm’) and 
a temperature of 550°F (288°C). 

The reactor core is heterogeneous, 
with fuel elements and control rods 
immersed in the moderator-coolant 
fluid and contained in a thin-walled 
core tank. The fuel is uranium slightly 
enriched in U235, 

Power costs for this reactor, includ- 
ing both capital and operating charges, 
are estimated at 18 mills per kilowatt- 


hour. Power costs will be significantly 


Nuclear Power Plant 


low-pressure system, low construction 
costs (because it can be built of alumi- 
num and mild steel instead of more 
expensive zirconium and stainless 
steel), and low maintenance costs. 
ATOMICS INTERNATIONAL is staffed 
and equipped to help you with any 
phase of reactor development. Please 
write: Director of Technical Sales, 
Dept. EE-72, Atomics INTERNA- 
TIONAL, P. O. Box 309, Canoga Park, 
California. Cable address: ATOMICS. 


ATOMICS INTERNATIONAL 


A DIVISION OF 


NORTH 


AMERICAN AVIATION, INC. 


PIONEERS IN THE CREATIVE USE OF THE ATOM 


Aprit 1957 


to advertisers 




















L-M valve arresters are not limited in application by the available short-circuit current; pass only 
small values of follow current regardless of system capacity. Heavy-duty spark gap transmits 
severe discharges without burning or pitting, and allows the arrester to go into action fast 


Eleven-year operating records show... 


99.96% Performance Record For 
L-M Valve Arresters On Utility System 


Eleven-year Operating records of a large midwestern utility 








show that L-M valve-type lightning arresters have an out- 
: Here are the records for 
standing performance record. During this time, L-M valve 
arresters have accumulated 138,110 service years on this the years 1945 through 1955 
system, and only 51 of these arresters have failed during this T a 7 
eee ‘ : | Isolator Arresters 
span as evidenced by proper functioning of the isolator. Of | Reemttsins Operations Recieen Gaited 
the 1,873 L-M arresters removed from service because of Year in Service | In Service Tested | In Test 
system changes, all were passed by the utility’s electrical test | his J } 
and inspection department and returned to stock. 1945 3,286 5 0 0 
eat : g | ? , | 
Positive Protection 1946 ‘ . é é I 0 
. 1947 6,020 2 13/ 0 
L-M valve arresters provide optimum balance between 60- 1948 1 469 | 4 118 9 
cycle sparkover and impulse sparkover. Heavy-duty spark 1949 8 686 : 198 9 
. 2,00 io 
gap transmits severe discharges without burning or pitting, 1950 11.392 ; 181 0 
and allows the arrester to go into action fast. L-M’s exclusive 1951 13,950 : 70 9 
valve element assures maximum surge discharge capacity and 1952 | 15 989 } 104 ‘ 
. dé 4,406 iV 
minimum I.R. drop. 1953 20,498 13 158 0 
The L-M patented Isolator provides positive protection 1954 21.10! ? 383 9 
. . » i. ’ d 29 
against feeder lockout in the event of an arrester failure. If 1955 | 26,100 3 45 0 
the arrester should ever become damaged, the Isolator in- lL 2 
Stantly disconnects the ground lead. Total Arrester 
Get Complete Information service Years 138,110 51 1,873 0 
Ask your L-M Field Engineer for Bulletin LA-2 on L-M’s Type E | : 
: An 51 + 138,110 x 100 = .036% Failure Rate 
arrester, which gives specific information on arrester design and ’ /9 ’ , 











performance. Or write Line Material Company, Milwaukee 1, 
Wis. In Canada: Canadian Line Materials, Ltd., Toronto 13, Ont. 


@ LINE MATERIAL Lightning Arresters 


A McGRAW ELECTRIC COMPANY DIVISION 
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Townsend impact riveter protected by 
an Allen-Bradley Bulletin 600 starter. 


Gifford-Wood vegetable peeler with 
on Allen-Bradley Bulletin 600 starter. 








LOW COST QUALITY MANUAL STARTERS 
.... for motors of 1 hp or less 


Many small machine tools, restaurant equipment, fans and blowers, 
space heaters, etc., are operated by fractional horsepower motors. But 
even though the motors are small and relatively inexpensive, a motor 
burnout may disrupt important production schedules and, therefore, 
prove to be a costly accident. 

Play safe—equip all of your small motor drives with Allen-Bradley 
Bulletin 600 starters. They have a built-in solder pot thermal overload 





Unit space heoter protected by an 


breaker which remains accurate and dependable. It is low cost safety 
Allen-Bradley Bulletin 600 starter, 


and production insurance. 
Write for Bulletin 600, please. 










Allen-Bradley Co. In Canada— 


1301 S. First Street Allen-Bradley Canada Ltd. 
Milwaukee 4, Wis. i 


— Galt, Ontario 


ALLEN-BRADLEY 


SOLEN OVD MOTOR CO/NTROL 

yy 

Kleen-Kut meat mixer has a % hp — el he 
motor and an A-B Bulletin 600 starter. <Z QUALITY & 


| 





Bulletin 600 starting switches fit into standard conduit 
boxes. They can be supplied in general-purpose, water- 
tight, and explosion-proof enclosures for every service. 


ee en ee 










Triumph cookie dropper is protected 
by an Allen-Bradley Bulletin 600 starter. 
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Factors in bus conductor design 
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Dotted lines indicate magnetic fields. Color shading illustrates the resultant distribution of alternating current in round 
rod conductors, Mechanical force is developed as the centers of current try to move into the centers of their magnetic fields. 


Low skin-effect ratio favors tubular shape 


Skin effect becomes increasingly important in the medium 
and larger sizes of bus conductors carrying alternating 
current. It is the basic reason for using tubular con- 
ductors, quite apart from the structural advantages 
which they also possess. Tubular shapes (round or 
square) and paired channels have low skin-effect ratios, 
i.e., low effective resistance to alternating current. 

Skin effect is, essentially, the crowding of the main 
alternating current flowing in a conductor toward the 
outside surface by a contrary flow induced in the center 
of a solid conductor, a cable, or in the inner annular 
area of a tubular conductor by the constantly varying 
magnetic flux surrounding it. 

Proximity effect is uneven distribution of an electrical 


current over the cross section of a conductor due to dis- 
tortion of the surrounding magnetic field by the field or 
fields generated by current in neighboring conductors. 
The practical result of “proximity” is an increase in the 
apparent resistances of the conductors affected. Mechan- 
ical forces also are generated. 

Field and current distribution problems are two of the 
many which complicate bus design. The Technical Depart- 
ment of The American Brass Company is always available 
to engineers for consultation in the selection of Bus 
Conductors for specific needs. See your Anaconda rep- 
resentative, or address: The American Brass Company, 
Waterbury 20, Conn, In Canada: Anaconda American 
Brass Ltd., New Toronto, Ont. ‘ 


ANACONDA °°" 


THERE'S AN ANACONDA ELECTRICAL CONDUCTOR FOR EVERY NEED 


WIRE & ROD FLAT BARS 
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ROUND TUBES 


VENT LATED 
SQUARE TUBES 


SQUARE TUBES 











CHANNELS 
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METAL-CLAD SWITCHGEAR 





BETTER PROTECTION AGAINST HIGH CURRENT FAULT 
uniform flux density across whole arc chute 


When a high current fault opens an I-T-E 15 kv circuit 
breaker, the arc is practically swallowed up in the arc chute— 
faster and over a longer path than has ever before been pos- 
sible. The reason lies in two unique construction features found 
only in I-T-E circuit breakers: 
— 
1. Twin coils and closed loop 
magnet. Arc current through 
the twin blowout coils de- 
velops a stronger flux density 
that is uniform across the 
entire arc chute. Arc is 
stretched farther, faster — 
cooled and extinguished in 
less time. And the forward 
part of the arc chute comes 
into use just as much as the 
back part. So arc chute life 
is significantly prolonged. 











vi 4 oF igh it. 
pL RO 


4 


Path of are through chute 
equipped with twin coils. 


2. Laminated iron of transformer quality. This superior iron con- 
struction keeps losses to a minimum. Magnetic field is not 
only stronger, but rises and falls in phase with the current 
through the arc. Thus the greatest magnetic pull on the arc 
occurs when it is most needed—at the top of the current cycles. 
These are both extra-quality construction features of the sort 
you can expect to find in I-T-E switchgear. All together, 


Fast interruption of low current ares. As breaker 
opens, pistons force a jet of air between contact points 
—driving arc up into are chute. 














Flux density across entire length of arc chute. 
A. Twin coil B. Single coil 
I-T-E quality means generally superior performance, better 
endurance under handling, and longer life in service. Yet it 
costs you no more, 


Get complete information on I-T-E metal-clad switchgear— 
and the many engineering services available to help you 
realize greater economy and satisfaction in a system that 
meets your requirements. Available in ratings from 2.3 
through 13.8 kv, 50 through 750 mva interrupting, and up to 
3000 amperes continuous. Write to I-T-E Circuit Breaker 
Company, Switchgear Division, 19th & Hamilton Sts., 
Phila. 30, Pa. 





2 n vv ee eg es ee ‘ 
Horizontal drawout. Easiest to handle, safest, most 
convenient assembly known. So strong that switchgear 
is shipped factory assembled and ready for installation. 


I-T-E CIRCUIT BREAKER COMPANY — Switchgear Division 
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of Transformer Quality 








Next—pilots will watch their own landings on TV! 


tories. Then send us your print or your problem, and 


Up from pitch-dark airfields come light signals invisi- 
ble to the human eye... A new electronic “cat eye” in 
the cockpit amplifies these signals to produce daylight 
pictures of the ground on the pilot’s television screen. 

Thus, in blackout or encased in radiation-proof cock- 
pits, tomorrow’s pilots will guide their planes in to safe 
landings by this latest triumph of electronics. 

Like the electronic age itself, the fabulous “cat eye” 
depends for its operation on the very best of electrical 
insulations—the kind CDF has been manufacturing for 
over sixty years. 

FOR SPECIFIC INFORMATION on CDF products, see 
Sweet's, Electronics Buyers’ Guide, and other direc- 


H4A lea nention ELECTRICAL ENGINEERING 


we'll return free samples and technical literature. 
CDF MAKES Dilecto Laminated Plastics + Celoron 
Molded Plastics * Micabond Mica Products « Diamond 
Vulcanized Fibre « Flexible Tapes of Teflon*, Silicone, 
and Micabond « Resin-Impregnated Spiral Tubing « 


Complete Fabrication Facilities. 


*duPont trademark for its tetrafluoroethylene resin 


CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF ThE BUDD COMPANY + NEWARK 86, DELAWARE 
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Speed new power on old poles—cut costs 
with Anaconda Duralox Interlocked-armor Cable 








METAL TAPE ARMOR AFFORDS 
HIGH PROTECTION AGAINST 
DAMAGE—NO CONDUIT NEEDED. 


When a large Gulf Coast refinery needed 
additional power, the job was done quickly 
and economically because Duralox* could be 
strung on existing power-line poles—below 
the old lines. Neither new poles nor cross- 


arms were needed. 


Installation time and costs are slashed with 
Duralox. Outdoors or in, it is readily trained 
around o1 ovel machinery . beams piping and 


other obstructions in long, unbroken runs 


Duralox increases plant flexibility, affords 
easy maintenance and minimizes down time 
because it is generally accessible, easily re- 


located—100% salvageable. swe. us. rat. om. exaor 
mH 


NEW BULLETIN DM 5606 con- 
tains full information about 
Anaconda Duralox Cable 
Write for your free copy today 
Anaconda Wire & Cable Com 
pany, 25 Broadway, New York 
4, New York. 





Ask the Man from 


ANACONDA 


ton DURALOX CABLE 


EXISTING POLES it utilized at well-known re finery 
for additional power Cable is Anaconda’s 4/0 Awg 
Duralox Interlocked-armor Cable 


DURALOX caste is available in sizes No. 6 Awg to 
750 Mem—copper or aluminum conductors with 
rubber plastic or varnished-cloth insulation up to 
15kv. Underwriters’ approved for 600 volts and 
5000 volts, varnished-cloth insulation, galvanized 


steel armor! 





Van Nostrand 
BOOKS FOR 
ENGINEERS 


BASIC AUTOMATIC CONTROL THEORY 
By conpon 5. Munruy, Assistant Pro- 
fessor of Electrical Engineering, Univer- 
sity of Minnesota, A book which thor- 
—— explains the field, from termi 
nology to the correlation of frequency 
response with time response and the 
use of analogue computers, Mlustrative 
examples and problems drawn from 
many fields include process control, in 
ertial guidance, and fire control. Also 
included are derivations of transfer func 
tions for systems components, an ap- 
pogtia on comgtes variable theory, and 
ull coverage of all modern methods and 
concepts. An invaluable guide to basic 
theory. May, 520 pages, About $12.50 


} ELECTRICAL MEASUREMENTS AND 
THEIR APPLICATION 
By wavren Gc. mMicuris, Marion Reilley, 
Professor of Physics, Bryn Mawr College 
New concepts and improved instrumen- 
tation require and receive a new treat- 
ment with many specific experiments, 
sufficiently varied to meet the needs of 
diverse groups of engineers and ° scien- 
tists, and to suit the facilities of any 
laboratory. A chapter covers applications 
in nuclear physics, including measure 
ments of nuclear disintegration rates. 
331 pages, illustrated, $6.75 


| DIFFERENTIAL EQUATIONS APPLIED IN 
SCIENCE AND ENGINEERING 

By wanowo wayiann, Associate Profes 
sor of Applied Mechanics, California In 
stitute of Technology. This new work 
ties together the processes of solving 
physi wt problems - means of mathe- 
matics. It not only analyzes the trans 


lation of physical concepts into mathe The completely integrated facilities and 
matical language and carries through personnel of Flint’s two conveniently located 


the formal solution—it also gives 


thoughtful consideration to the physic al steel plants enables Flint to provide personalized 
reasonableness of the result, Vector A S ~ ; oo 
concepts, vector analyses, separation of services of engineering, estimating, detailing and 
variables, , ries ¢ ms, spe , : 
{ series of fabricating. 
orthogonal functions and their relation- 
ship to partial differential equations are 


fully discussed. A_ challenging study of Flint invites your inquiries and requests for 


mathematics for all practicing engineers. . ati 2 ; : " ane as . 
316 pages, illustrated, $7.50 consultation. For information contact either plant. 
|} MECHANICAL DESIGN FOR ELECTRONIC 
ENGINEERS 
By w«. wm. Gaunen, Principal, The Tech 
nical College, Coatbridge. 
223 pages, dlustrated, 85.00 


SAFETY ASPECTS OF NUCLEAR 

REACTORS 

By cc, noorns mMccULLOUGH, Monsanto 

Chemical Company T pub $7.50 
Coming in May 


|] NUCLEAR POWER REACTORS 
By james kK. eicKanp, Consultant on 
Atomic Eneray Prepub $7.50 
Coming in May 


THE PROSPECTS OF NUCLEAR POWER 
AND TECHNOLOGY 

By GenaLo wennort, eu.o., Director, In- 
stitute for Atomic Developments, Neu 
York 224 pages, 5% x 842, 86.00 


GUIDANCE (One of the series, Principies 
of Guided Missile Design) 

By anruun s. Locne, Associate Director, 
Vitro Laboratories and contributin 
authors from the Naval Reseesak 


aboratory eat os 3 26 Pe Sol. ee Age oh SPIE, pea 
¥39 pages, 300 illustrations, 6 x9, $12.50 FA R ORCING | EeL 


: a i 6G nV, > a See 

INTERNATIONAL DICTIONARY OF Br By) ; ey os ee a : Nadia uecteoe 2 
PHYSICS AND ELECTRONICS 

illustrated, 74% x 10, 

1004 pages, $22.50 


Mail this entire ad to your 
favorite bookstore or directly to: 
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co —- FREE EXAMINATION COUPON —— —, 


D. Van Nostrand Company, Inc. 
120 Alexander Street, Princeton, NJ. EE 457 
Send book(s) checked above on 10 days ap 
proval. Within ten doys | will remit purchase 
rice (plus small postage) of return unwanted 
ook(s) and owe nothing 


| 
| 
1 
| 
NAME for over 40 years 
! 
| 
1 
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— om wane FLINT STEEL CORPORATION 
TULSA MEMPHIS 


SAVE! Enclose remittonce and we poy 
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postage. Same guarantee applies 


































assures full-range 
interruptions 


It’s the original method of venting the 
gasses at the top of the cartridge that 
does it... plus the exclusive full- 
floating upper contact! Adequate gas 
relief for high current interruption is 
provided by the top vent—yet ample 
pressure is developed for successful 
expulsion on low-fault currents. 


During arc interruption, cartridge 
recoil from top gas jet acts to keep up- 
per contacts closed. Cartridge thrust 
is absorbed by the full-floating upper 
contact (patented) which main- 
tains contact until arc is extin- 
guished and cartridge drops out. 


All cartridges are interchange- 
able, and marked for quick iden- 
tification of interrupting rating. 
Ratings and performance field- 
proved...at KEARNEY’s own 
outdoor Substation! 


JAMES R. KEARNEY 
CORPORATION 


General Offices: 
4236 Clayton Ave., 
ST. LOUIS 10, MO. 








Heavy Duty Type “G”’ Trip-Out 
7.8 kv.—5,000 amps., 

Extra Heavy Duty 15 kv.—4,000 amps. 

7.8 kv.—10,000 amps., 

15 kv.—8,000 amps. 












LAPP FOG- 


.--it’s based on 
maximum exposure 
»--fO contamination 


».-'0 Wetting...to 


natural cleaning 





TYPE DESIGN 


Nobody wants power arcovers. They cause service in- 
terruptions, set fire to equipment, add to maintenance 
costs, and pull line crews out of bed on foul nights. 


But power lines do have to run through areas where 
dust, salt-spray, chemicals—even automotive exhaust 
fumes—combine with fog or rain to coat insulators with 
a conductive material such that leakage flashover can 
occur unless special steps are taken to avoid it. 


The “special steps” begin, usually, with increasing 
the length of leakage path. The distinguishing charac- 
teristic of every “fog type” design is the extra inches of 
leakage distance it provides. 

Dozens (maybe hundreds) of insulator designs have 
been produced for operation under contaminated atmos- 
pheric conditions. All have had extra leakage distance, 
but few have merited a second order by a user. So it 
must be that the geometry of the increased leakage sur- 
face has something to do with its effectiveness. 


There is one design that has been successful. It has 
a record of more than thirty years on this job and has 
generally been adopted for all types of porcelain insu- 
lators for outdoor service. 


This is a brief story of the technical considerations 
back of this design and of the reasons why it can save 
you money by reducing insulator cleaning, avoiding 
outages, and providing more dependable operation than 


is possible with any other type of insulator. 


The effect of any contaminant, spread over all or 
part of an insulator surface, is to lower the surface re- 
sistance, thus allowing more leakage current to flow. 


It is here that most errors occur in the thinking about 
contamination problems. Most people, at first thought, 
consider leakage current bad—that it should be pre- 
vented from flowing. As a matter of fact, however, it is 
the leakage current that saves the insulator, because it 
is continually drying and correcting the low resistance 
which fog or drizzle has caused. 


Variations in thickness, width of path, and wetness 
in various areas of the surface result in non-uniform 
leakage surfaces. These variations are caused by the 
cleaning action of wind and rain, by non-uniformity in 
width of surface, by shielding parts of the surface from 
rain. When rain falls on a dirty insulator, resistance of 
the wet part is lowered. Since the total resistance is 
reduced, more current flows, but this current 
dries the shielded high-resistance areas even 
more rapidly. Thus voltage piles up over 
these high-resistance sections, 
showing increasing fire and arcing, 
precipitating flashover. 


Lapp Insulator Co., Inc., Le Roy, N. Y. 
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It’s the dry, high-resistance areas of insulator surface 
that start flashover, and any attempt to shield insula- 
tors, or parts of them, is to invite flashovers by creat- 
ing “hot spots” which initiate the flashovers. 

The Lapp principle of Fog-Type design seeks uni- 
formity and tries to obtain this uniformity by maximum 
exposure—to contamination, to wetting, to natural 
cleaning by wind and rain. It is typified by short petti- 
coats, spaced to avoid pockets where contamination and 
moisture can accumulate. In the suspension unit, the 
smooth underside is also designed for maximum ex- 
posure with no restricting baffles to prevent cleaning. 
Spacing of petticoats is designed to obtain natural 
cleaning from water flow and splashing from below. 


In most areas, no cleaning of Lapp Fog-Type insula- 
tors is required, Where a program of maintenance clean- 
ing is necessary, time intervals for cleaning Lapp units 
may be extended beyond that required for other types 
of insulators, and the fully exposed leakage path makes 
such cleaning easy, fast, and economical. 


The merit of this principle, and of the design, is 
confirmed by the service record of Lapp Fog-Type units. 
Those we ship today look just about like those we 
produced thirty years ago, and users of these thirty- 
year-old units have had little reason to look for new 
concepts of fog design. In the years since, the principle 
has been adapted to many types of outdoor insulators. 
Identical fog-type corrugations, used extensively today 
for high voltage bushings, have obsoleted the wide, 
spreading petticoats which were previously standard. 
Major advantages in performance, both mechanical and 
electrical, of Line Post and Station Post insulators are 
derived from the adoption of these designs of Lapp 
Fog-Type corrugations. 

You improve the service record of your system, save 
your company maintenance expense, and improve the 
sleeping habits of your line crews every time you build 
a line on Lapp Fog-Type insulators. 
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Step Up Performance, Cut Costs of Motors and Transformers 
with ARMCO Di-MAX M-15 


Where high efficiency is required, you can cut the produc- 
tion costs of equipment (from high horsepower machinery 
to walt-hour meters and TV transformers) with lamina 
tions made of DI-MAX M-15 coils. The reason: this spe 
Armco Steel has a unique 


cial, non-oriented, low core loss 


combination of good magnetic and fabricating properties, 


Advantages Otfered by DI-MAK M-15 


Punchability Uniform high ductility enables you to design 
pure hed laminations of any size and shape yel retain low 
core lo DI-MAXN properties extend die-life 


duction in the shop 


implify pro 


Better Permeability At high inductions the permeability of 
DI-MAX M.-15 is better than that of the standard M-15 grade. 


improved Space Factor—Better flatness and smoother surface 
combine to eliminate lost space, enable you to design for 


maximum performance 


Available in Coils——With DI-MAX M-15 welded coils you 
can use all the advantages of continuous production meth 
ods. Gage is more uniform than regular M-15, And ductile, 
annealed butt welds are within sheet gage limits. Punching 
and core assembly of small or large laminations proceed 
as though the material had no welds. 

Consider the outstanding magnetic and fabricating prop 
erties of Armco Tran-Cor DI-MAX M.-15 to lower costs 
and step up the performance of your products. For com 
plete data on this special Armco Electrical Steel, write us 


at the address below or call the nearest Armco sales office. 


ARMCO STEEL CORPORATION 


1197 Curtis Street, Middletown, Ohio 


Sheffield Steel Division, Armco Drainage & Metal Products, Inc., The Armco International Corp. 
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another example of exciting work at los alamos... 


BREAKING PROBLEM BARRIERS 


The linearized Boltzmann equa- 
tion shown at the right describes 
the transport of neutrons in a slab. 
Its mathematical structure was 
first completely worked out at Los 
Alamos. This is only one of the 
many fundamental problems in 
disciplines ranging from pure 
mathematics through biology that 
are yielding to newly developed 
methods of experimental and 
theoretical analysis. 


The Laboratory has entered a new 
phase of scientific endeavor. Pio- 
neering activities in the unex- 
plored realms of nuclear power, 
nuclear rocket engines, and con- 
trolled thermonuclear power have 
been added to its weapons pro- 
gram; experiments are being 
planned and carried out at pres- 
sures and temperatures far beyond 
any previously created by man. 
These activities exemplify the 
imaginative approach by which 
the Laboratory maintains its pre- 
eminence in scientific achievement. 


Los Alamos Scientific Laboratory is a 
non-civil service operation of the 
University of California for the U. § 


Atomic Energy Commission 
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Mathematical support for many of the Laboratory's programs is 
given by the Theoretical Division, which also pursues its own investi- 
gations in hydrodynamics, magnetohydrodynamics, computer theory 
and design, and other fields. The vast amount of computation in- 
volved has brought about the creation at Los Alamos of the largest 
known computing center devoted exclusively to scientific work, 


The “Maniac” (above) is one of the many advanced computers 
in use at the Laboratory. 


> alamos 


scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 
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Do you worry about power distribution problems 


AT 3:00 A.M.7? 


walls, beams or posts 


If you have a power distribution system 
problem either in an old building or in 
that new one you re planning here's one 
way you can stop losing sleep over it Just 
use Rockbestos A.V.C. (asbestos, varnished 


cambric insulated) Interlocked Armored 
Cable. It will help you cut costs and at the 
same time assure you dependable service 
Here's why 

e Rockbestos A.V.C. interlocked Armored 
Cable gives you more current capacity than 


cable in conduit or other armored cable 


ROCKBE 


(pee eenee ame teens tree cee n res 


Single conductors are standard N.E.C. Type 
AVA power cables 

¢ You save important dollars by eliminating 
the need for costly conduit or ducts 

e It's easily installed on racks or hangers 
beneath the ceiling or next to walls 


e It can be installed up, down or around 


¢ It cuts installation time and permits quick, 


easy repairs 


Get all the details on Rockbestos A.V.C 
Interlocked Armored Cable Write now 
for catalog which gives complete specifica 


tions and application data 


ROCKBESTOS PRODUCTS CORPORATION 


NEW HAVEN 4, 


NEW YORK, 


CLEVELAND, DETROIT, CHICAGO, PITTSBURGH, 


CONNECTICUT ST. LOUIS, LOS ANGELES, NEW ORLEANS, OAKLAND, SEATTLE 


we te towers pene RO ELE REE EE ON TT OED | OOOO OTE TE 


For New Buildings, Expanding Existing Circuits, Relocating Old Circuits 


Please 


on ELECTRIC 


iW. ENGINEERING when 


vriling 
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to advertise 


A.V.C. 
interlocked 
Armored Cable 
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This series of photos shows the Southern States HMH-1 Power Fuse clearing a 
fault of 288 RMS amperes. MELTING TIME: 412 cycles--ARCING TIME: ‘2 cycle 


This series of photos shows the Southern States HMH-1 Power Fuse clearing a 
fault of 7120 RMS amperes. MELTING TIME: 3 cycles—ARCING TIME: “a cycle. 


PY TY tab lab 
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ACTION PHOTOS of Southern States 


power fuses show full-range capabilities 


EXTENSIVE TESTS were recently conducted in cooperation with 


IN CANADA Seadaien Cutout Co., Lid., Sesente % 


a private power company to determine the operating capabili- 
ties of Southern States’ double-vented power fuses. 

More than 75 individual tests were made with faults rang- 
ing in values from those just high enough to melt the fuse link 
to those exceeding 1-million kva. Exhaustive examinations were 
made of both the B Series and HMH-1 fuses in ratings from 
69 kv through 138 kv. 

The tests demonstrated that these expulsion ty pe, double- 
vented power fuses are dependable throughout the range of 
their ratings. Conclusions drawn from the results of these tests 
indicate that the interrupting ratings assigned to the HMH-1 
and B Series fuses are extremely conservative. 

With the many savings and advantages, including low ini- 
tial cost and re-fusing costs, it will pay you to specify Southern 
States Power Fuses for your system. 

Complete information available in Bulletins 55B and 55HMH-1. 





For AN-Ything in Alnico Magnets 


Materiale 

Cast Alnico Magnets are most com 
monly made in Alnico V, VI or III 
Sintered Alnico Magnets usually are 
made in Alnico I], V or VI. Special 
permanent magnet materials include 
Vicalloy, Cunico, and Cunife 


Engimecung Data 


Write for your copy 
BULLETIN GC-106B8 
Contains useful data on Alnico Mag- 
nets, their physical and magnetic 
properties, Also lists stock items and 
standard tolerances for cast and sin- 

tered magnets 


ADDRESS DEPT. EL-74 


Please mention ELECT RIC 


Your best bet when looking for a 
source of Alnico magnets and assem- 
blies is Arnold—producer of the 
most complete line of magnetic ma- 
terials in the industry. Arnold can 
supply your need for any size or 
shape of Alnico magnet, as illustrated 
by the variety pictured above. 
Weights range home a few ounces to 
75 pounds or more. Die-cast or sand- 
cast aluminum jackets, Celastic cov- 
ers, etc., can be supplied as required 
Complete assemblies are available 
with Permendur, steel or aluminum 


NGINEERING when writing 


bases, inserts and keepers as specified 
—magnetized and stabilized accord- 
ing co the requirements of the ap- 
plication. 

A wide range of the more popular 
shapes and sizes of cast and sintered 
magnets are carried in stock at 
Arnold. Unsurpassed plant facilities 
make possible quick delivery of all 
special orders. @ Let us handle your 
magnetron, traveling wave tube and 
wave guide permanent magnet require- 
ments, or any other magnetic material 
Specification you may have. 

wew 6448 
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IN CANADA Dominion Cutout Co., Lid., Toronto 
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Non-destructive, electronic testing spots cable flaws as 

small as a grain of sand ... eliminates causes of fail- 

ures that might occur after several years of service. 
on é = 


now all Okonite rubber strip-insulated cables rated above 2kv 
undergo the most searching test in the industry 


The Gooding Test Train, an Okonite development, 
can literally peer through every inch of solid dielectric 
cable to pinpoint flaws for removal or correction. 


Two years’ experience in regular production has 
proved that the Gooding Test Train detects flaws 
heretofore unrevealed even by the highest industry 
voltage tests or full-reel corona tests. Now that this 
valuable method of quality control has been thor- 
oughly established, Okonite has extended its testing 
range to all strip-insulated cables rated above 2kv. 


The entire cable passes through a series of three 
test units which provide unequalled assurance of 
successful service. The Gooding Test Train is used 
on strip-insulated cables in addition to Okonite’s 
self-imposed, factory high-voltage acceptance tests 
which exceed industry specifications. 


UNIFORMITY TEST—A uniformity gauge continuously 
checks insulation thickness to locate any thin spots. 


IONIZATION TEST—The tiniest voids and imperfec- 
tions are detected and located by measuring the 
corona level of the cable inch-by-inch. To pass, a 
cable must not show any trace of corona at a test 
voltage that is 1% times the rated voltage of the 


lonization recorder. This section 
of the continuous inch-by-inch 
ionization test shows the record- 
ing of a defect in the insulation. 


cable. Defects that might escape any other known 
factory acceptance tests show up clearly on the 
associated ionization recorder. Defects of this kind 
can cause premature failure after only a few months’ 
or years’ service. 


X-RAY TEST—A 250,000-volt X-ray machine can be 
used to study the nature and extent of any flaws 
located by the first two units. 


For additional information about this revolutionary 
testing method, write for Bulletin FG-1100. The 
Okonite Company, Passaic, N. J. 


4702 


where there’s electrical power... there’s OKONITE CABLE 
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A NEW IDEA IN POWER DISTRIBUTION 
WESTINGHOUSE 








Preeeebnnr2D 
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From Westinghouse comes a new busway—a method of 
distributing power—so new, so much better, it makes conventional 
methods seem old fashioned. Uni-bus! 


For the first time, it combines the advantages of plug-in duct 

with a low-impedance system. 

And Uni-bus has a new idea in installation . . . the flexible 
connector. This one unit does away with all special fittings— 
simplifies time-consuming field measuring. This feature combines 
with special clip-on hangers to effect time savings during installation. 
Uni-bus is the only completely safe busway because it is impos- 
sible for anyone to touch live parts through plug-in openings. 

Added protection is provided by the unique plug-in devices 

and triple-wrapped insulation on bus bars. 

The features making these benefits possible are shown at right. 

Call your Westinghouse distributor today. Or write for booklet, 
B-7015, Westinghouse Electric Corporation, 3 Gateway Center, 
Pittsburgh 30, Pa. J-30239 


you can BE SURE...1F iTS 


Westinghouse 
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PLUG-IN LOW-IMPEDANCE BUSWAY 


1% 


Please mention ELECT RI¢ 
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Construction details of 
Uni-bus, new power 
Cistribution system 


Many reasons make Uni-bus 
unique in the busway field. Three 
exclusive features are detailed here: 


Safety slide . . . Interlocking 

slide keeps plug-in openings closed 
until plug-in device is fastened 

to busway. Device cannot be 
removed when slide is opened, 
System has 12 outlets per 

10-foot length. 


Flexible connector... One unit 
does the job normally requiring 
many special fittings in other 
busways. ‘The connector consists 
of two attachment boxes joined 
with flexible conduit and cable, 


Uni-bus plug... Here is con- 
venience and safety in one plug-in 
system When cover is open 

no live parts are exposed, Contacts 
are visible in open position for 
positive identification. Contacts 
interlock so circuit is not opens d 


or ¢ losed on bus bars. 


At left is an illustration showing 
why Uni-bus is your best 
power distribution buy. 


you Can Be SURE...iF iTS 


Westinghouse 
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Look to Remote Control 
RCA MICROWAVE RADIO 


A giant industry... already transporting trillions of feet of gas, billions of gallons of 


crude oil and products, in hundreds of miles of underground pipeline ... is expanding 


its facilities to double... triple... quadruple its capacity! As the pipelines grow, they 
count on microwave radio relay to control operations. Today, the pipelines are the 
biggest private users of microwave. 


Dependable RCA microwave provides multiple voice channels, assuring faster, less 
expensive service than leased lines; also circuits for telemetering, facsimile, fault report- 
ing, supervisory control. Channel capacity (up to 90 channels), provided in the initial 
installation, gives the users “built-in’’ potential for adding remote control functions in 
the future. 


IN UTILITIES—In the comparably great utility industry ex- 
pansion, RCA Microwave Radio is providing vital communi- 
cation functions, including voice, teletype, telemetering, 
supervisory control, load control, facsimile, remote control. 
High-speed tone usage also can be provided. 


ON TURNPIKES—On the new superhighways RCA Micro- 
wave Radio provides dependable circuits for voice, facsimile, 
teletype, VHF control, traffic and business machine communi- 
cations, giving operating personnel complete control, assur- 
ing greater road safety and service for patrons. 


IN OFF.-SHORE DRILLING — Microwave radio relay systems 


are now being installed in off-shore operations to provide 


IN COMMON CARRIERS, AND AT WATERWORKS 
—The reliability and economy of RCA Microwave Radio 
communications for coordinating production and pipeline make it ideal for telephone company applications. It is also 
gaining increased application as a communications medium 


for transmitting water level data to out-of-town water plants. 


operations. Microwave has been selected because of crowded 
VHE radio conditions and because it easily provides facilities 
for such additional services as telemetering and equipment 
control. 


RCA MICROWAVE RADIO offers the most advanced engi- 
neering features. Techniques standardized and proved in 
1700 to 2700 me portion of spectrum; maintenance simpli- 
fied by use of highly perfected UHP triode tubes, non-regu- 
lated power supplies; ease of field tuning through use of 
straight forward circuits and standard equipment units that 
are easily maintained. Single sideband frequency division 
multiplexing conserves frequency spectrum and gives assur- 
ance against obsolescence. Only two frequencies required. 
Provision for easy addition of future channels makes RCA 
Microwave the least expensive form of communications per 
channel mile. 


COMPLETE SYSTEMS — including erection of towers, equip- 
ment housing, emergency power and construction of desired 
facilities—will be installed under supervision of specially 
trained engineers; can include circuits for mobile radio con- 
trol. Nationwide services of RCA Service Company are pro- 
vided to keep your system operating at its peak. 


RCA MICROWAVE... performance proved in more than 


a million channel miles of operating systems throughout 
the world. 


Mail coupon for complete information. 


RADIO CORPORATION OF AMERICA 
Communications Products, Dept. R-42 
Building 15-1, Camden, N. J. 


LJ Please send me latest literature on RCA Microwave for use in: 


Tmk (s) ® 


RADIO CORPORATION a 
of AMERICA ADDRESS 


COMMUNICATIONS PRODUCTS civy ZONE 
CAMDEN, N. J. 


NAME 


[_] Hove RCA representative get in touch with me. 
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KLIXON PROTECTOR 


Means You Get Maximum Work Output—Minimum 
Down Time from Your 3-PHASE Motors 


“ 
oe 
' \ 


PREVENT OVERHEATING CAUSED BY: 
Prolonged overloads 

Single phasing 

Stalling 

Failure to start 

Lack of ventilation 

Increase in ambient temperature 
Plugging or reversing duty 

Unbalanced voltage 


Now you can count on the same maximum output under adverse 
conditions from your 3-phase motors as you've had for years from 
your Klixon-protected single phase motors. That’s because motor 
manufacturers everywhere can supply standard 3-phase motors 
Reduce Production Down Time with Built-In Klixon Protectors. 


BUILT-IN KLIXON AUTOMATIC 
PROTECTORS AND MANUAL RESET 
FOR 3-PHASE MOTORS 


Eliminate Motor Burnouts You can get this protection built into your 3-phase motors from 
Minimize Motor Repairs and fractionals up through 744 HP (600V) sizes. 


Replacements { } 

a oe Get the details from your district motor salesman, then specify 
pacity Under Any Conditions and use motors with Klixon Inherent Protectors. The additional 
Simplify Motor Controls cost is low...the savings high...the advantages really worth while. 


METALS ¢ CONTROLS } CORPORATION 


Spencer Thermostat Division 4204 Forest Street, Attleboro, Mass. 


KLixoN 
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Choose the Right Resin 
For Polyethylene Wire Coating 


Now that polyethylene is being widely accepted 


as an insulating material for wire and cable, 


insulated wire manufacturers and plastics pro- 


ducers are working closely together to provide 


the best jnsulations at the lowest possible cost. 


Although the only true test of @ given poly- 


ethylene resin 18 @ test run followed by @ 


thorough evaluation of the finished wire, there 


are certain principles that can be used before- 


hand as guides For example: 


OD Variations Cost Money 


Minimum Outside Diameter is usually specified by 
the wire customer. Bul @ variation in OD above this 
minimum uses extra quantities of polyethylene resin 


—and cuts into extruder profits. These variations 


can be reduced by ysing resins with consistent flow 


characteristics as shown in the lower sketch. 


Higher Production Rate 
Means Higher Profit 


The faster 4 machine can be operated, the more 


money it can make. But higher rates require 
of 


that might 


tighter controls especially tighter control 


resin properties A resin variation 


still give @ satisfactory product at moderate 


production rates may not be acceptable when 
the extruding rate is pushed to its 


of 


limit. Again, 


consistency resin properties is of extreme 


importance. 
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Final Properties Are 


All-important 


Deformation under load, stress cracking, low- 


temperature brittleness and spark failure must 
be kept to @ minimum in @n acceptable wire 


and cable insulation Any resin used, no matter 


what its processing characteristics, must pass 


these tests 


Why We Recommend PETROTHENE™ 


Because we make it 


that, 


of course But more than 


pETROTHENE does 4 


and cable extruders 


good job for wire 
because our manufacturing 
process does achieve the high consistency proc- 


essors are looking for Shipment to-shipment, 


bag-to-bag, and cube-to 


held 


cube, 
This 


enables insulated wire manufacturers to opert- 


variations are 


to a minimum. high consistency 
OD variation 
when using pETROTHENE electrical grade 
polyethylene resins. 

PETROTHENE resin properties also measure 


up to end-use standards for deformation under 


ate at highest rates with minimum 


load, stress-crack resistance, low temperature 


brittleness and spark failure. 


Three Basic Resins Are Available 


pETROTHENE 300, M.I. 0.3; PETRO- 
THENE 301, M1 1.0; pETROTHENE 302, 
MI 2.8 Each available with carbon black, 
color, 


jJZF antioxidant, and/or non discoloring 


antioxidant, compounded to your spee ifications. 


U.S.1. Services 


of PET ROTHENE 


electrical grade polyethylene resins are avail- 


Literature and samples 


able at your request. U.S.1. Techn al Service 


representatives are also ready to help you with 


individual processing problems. 


STRIAL CHEMICALS co. 
Division of 


National Distillers 
Products Corporation 

99 Park Avenue, New York 16, N.Y. 
Branches in principal cities 


riti 
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® ELECTRICAL 


SPEED MEASURING INSTRUMENTS 


Insulation Testing 
Made Easy... 


FREE MANUAL 


for Practical Electrical Men 
Tells How to Use the Popular 


MEGGER’ INSULATION TESTER 


The Meg type of Megger insulation tester shown above is perhaps 
the most popular and most-used tester there is. It is available 
with a hand-crank generator for field use and with a separate or 
built-in power supply for repetitive inspection or production 
tests. Ranges available up to 2000 megohms, 1000 volts d.c. 
Optional accessory features include ohm scales 0 to 10,000 ohms 
and ratio and discharge switches. 


The answers to many of your electrical maintenance problems 
are in the 100-page “Manual on Megger Insulation Testers”’. 
It answers questions like these: 

What makes good insulation go bad? 
How can you check it before it breaks down? 
How does a Megger insulation tester work ? 
What testing procedures should be practiced? 
How to interpret meter readings? 
Does periodic testing pay off ? 
Write now on your company letterhead for this valuable manual 


together with helpful material on the practical and economical 
advantages of electrical preventive maintenance. 


Write for BULLE TIN 21-EE. 


JAMES G. BIDDLE CO. 


STRUMENTS 


1316 ARCH STREET 
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SPARTA 


is your best source for 


TEFLON’ 


Why? 
¢ Trained Fluorocarbon Engineers 


to assist you 


Patented Process (Pat. No. 
2,781,552) of Custom Molding 


Precision Engineered for Quality 
Control 


Modern Manufacturing Methods 
Fast Delivery — Economical 


Because of its unusual 

characteristics and 

combination of prop- 

erties, TEFLON offers 

product improvement 

— opportunities to de- 
CO) soc of eh 
\ “) quipment never be- 


fore possible. 


When you think of 
TEFLON 
think of SPARTA! 


Not only can we fill your require- 
ments for Custom Molded Teflon in 
thin sections and shapes... we 
carry a COMPLETE STOCK of all 
standard Teflon products. 


The first cost 
can be the 
least . . . if it 
cost of is the last 
pept. FE cost. 


*DuPont’s Tetrafivoroethylene Resin 


SPARTA MANUFACTURING CO. 


Division of United States Ceramic Tile Co 


DOVER, OHIO PHONE 4-2380 


WESTERN DISTRICT OFFICE 
Phone: ANGELUS 3-6359 Los Angeles, California 
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KEEP UP-TO-DATE ON MAGNETICS 


a” 
How will tape wound core users be affected 
by new size standards? 


If toroidal core winding is a familiar sight in your plant, 


you'll welcome news that standard sizes for tape wound 
cores have been proposed by the A.I.E.E.* You are going 
to benefit from a high in consistency of core performance, 
brought about by our being able to concentrate on your 
most important sizes 


Magnetics, Inc. is now stocking all of the proposed standard 
core sizes in both aluminum and phe nolic core boxes for 
immediate delivery. Consistency of core performance is 
increased because each size is made in large lots taken from 
the same alloy batch and dry hydrogen anneal. They all 
bear our exclusive Performance-Guarantee 


You can find all specifications for these AIEE-standardized 
tape wound cores in Catalog TWC-102, a new publication 


Aprit 1957 


oe 


which, incidentally, is the most comprehensive tape wound 
core text published anywhere by anybody. Your copy of 
this Catalog-Design Manual may be obtained by writing on 
your letterhead to Magnet Inc., Dept. EN-34, Butler, Pa 


MAGNETICS inc. 


* Paper 57-206 Proposed Size Standards for Toroidal Magnetic 
Tape Wound Cores Report of the Magnetic Amplifre rs Material 
Sub-Committee, at the 1957 Winter General Meeting, AI EE 
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ESSO ENGINEERING NEEDS TWO 


ELECTRICAL ENGINEERS 


TO DO LONG RANGE PLANNING 


Among many opportunities for Electrical En 
gineers, Esso Engineering has two openings tor 
men with a broad point of view, who are inter- 
ested in 


(1) Long range planning tor petroleum re- 
finery power systems 


(2) Setting basic design criteria for both 
supply and distribution facilities 


(3) Selection of type of system and voltage 
levels for optimum economic results 


Prefer men of high scholastic rating with two 
to seven years’ experience. Salary commensurate 
with experience 


If you are interested in growing with a leader 
in the petroleum industry, write today giving 
full details of education, experience, availability 
date and references 


All inquiries will be considered promptly and 
held confidential. 


ESSO RESEARCH AND ENGINEERING COMPANY 


{Chief Technical Subsidiary—Standard Oil Co. (N.J.) | 
Esso Research Center 
Employee Relations—C 


P.O. Box 51 


Linden, N. J. 


DATATRON 
ELECTRONIC DIGITAL co 


M PUTER 


Engineers and 
Mathematicians: 


Professional ity 
ment based on your indivi 
butions, and Top Salar 
you at ElectroData.. 
manufacturer in the 7 
field. Enjoy suburban living 10 
California , ultra-modern p 


ina non-industrial area. 


Write today Your inquiry will be 


Responsibility, Advance- 
dual contri- 
y is offered to 
_ the fastest growing 
Digital Computer 
Pasadena, 
lant facilities 


held in strict confidence. 


ElectroData 


pi 
460 N.S! 
PAGADE 


VISION OF BURROUGHS 


ERRA MADRE VILLA 
NA, CALIFORNIA 

















New York 
R West 40th St 


Chicago 
B4 East Randolph St 


Detroit 
100 Farnsworth Ave 


San Francisco 


57 Post St 


| Thousands of positions available 
| with leading firms here and abroad 





Qualified Engineers! 


Engineering Societies 
Personnel Service 


Job Opportunities 


Employer pays fee in many cases 


World-wide contacts and 
affiliations 


Write for weekly E.S.P.S. 
Positions Bulletin 


See Personnel Section of this 


magazine for partial listing 
of jobs 


Register Today 
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Career News for Engineers! 


Flight Tests are under way on one of 
America’s most important defense projects: 


The Navaho Strategic Missile 


The results are secret—but this much can be told. A test 
vehicle designated the X-10 has gathered new aerody- 
namic and electronic information which will help to 
speed progress on the SM-64 Intercontinental Strategic 


Guided Missile. 
The opportunity 


Twenty-eight-year-old Army vet 
WILLIAM T. SCHLEICH was grad- 
uated from Georgia Tech in 
1952 with a BSAE. He joined 
North American as a junior en- 
gineer the same year. Seven 
months later Bill was promoted 
to aerodynamics engineer for 
the Navaho missile program. He 
was appointed Supervisor, Sta- 
bility and Control Unit in Octo- 
ber of last year. With the help 
of North American's Educational 
Refund Plan, he received his 
MSAE from USC. Bill and his 
wife are hi-fi enthusiasts and 
have a sound system built into 
their Whittier, California home. 


and the privilege 
revolutionary data is yours. 


to implement this 


If you accept this challenge 
you'll be solving tomorrow’s 
problems —today. Here facts 
are collected fresh daily. If 
yesterday’s yield proves incon- 
clusive you'll approach the 
problem from a new direction. 
You'll travel new paths and de- 
velop new inventiveness. And 
you'll be guided to each break- 
through by the world’s best- 
informed missile authorities — 
your own associates. 

One example of the new 
hardware evolving from this 
creative engineering effort is a 
fully transistorized electronic 
commutator. This instrument 
increases the information- 
relaying capabilities of the mis- 
sile’s telemetering system by 
commutating 27 outputs at 
speeds of approximately 100 
cycles per second. It was de- 


Artwork based on j U.S. Navy Photograp? 


veloped by the Flight Test Instrumentation Group. 
North American's Missile Development Division is a major 


center of missile activity 


and a pioneer in the field. As far 


back as 1948 its first test instrument vehicle was fired from 


LYLE C. BJORN has lived avia- 
tion all of his life. As a high 
school boy he built a glider 
modeled after the Wright Bros.’ 
first flying machine — flew it 
from ski jumps near his Utah 
home. He studied engineering 
at Utah State and earned his 
BSME degree from the U of 
Wyoming. Lyle joined North 
American in 1951 and is now 
Group Leader, Field Test Opera- 
tions at the Missile Test Facil- 
ity, Patrick Air Force Base, 
Florida. He lives with his wife 
and three children near Cape 
Canaveral where he is an active 
leader in Cub Scouts 


a launching platform. Today 
North American has complete 
weapons system responsibility 
for the Navaho 
program is being conducted at 
the Air Force’s long-range 
missile proving ground which 
stretches more than 5000 miles 
across the Caribbean and far 
into the South Atlantic. 

If this sounds like the kind 
of career-opportunity you've 
been looking for—write us 
today. We promise you a work- 
ing climate that stimulates per- 
sonal growth and rewards it 
with responsibility, profes- 
sional recognition and material 
benefits limited only by your 
own ability. Further, you can 
continue to grow academically 
with the aid of our Educational 
Refund Plan—and some of the 
nation’s finest universities are 
nearby. 


and its test 


Let us know what kind of creative engineering interests you. 
(Please include highlights of your education and experience). 


CONTACT: Mr. R. L. Cunningham, Engineering Personnel Manager, Dept. 495-4-EE, 


Missile Development Division, 12214 Lakewood Bivd., Downey, California. 


NORTH AMERICAN AVIATION, INC. 2 
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More Philco Microwave Ordered by 


Ft. Walton Beach to Crestview—wuses one 

repeater station to transmit 24 channels at 

present with 12 more to be added shortly. 
Crestview to Destin via Ft. Walton wk | 
Beach—will transmit 12 trunk line 
channels some 30 miles (6 miles 
over water). Over-water microwave 
installation eliminates recurring 
maintenance to submerged cables. 








FT. WALTON BEACH 





EGLIN AFB 
DESTIN 


Progressive Southeastern Telephone Company Repeatedly 
Specifies Philco Microwave In Dynamic Expansion Program 


On the basis of proven reliability, economy the need for manual switchboards at Destin 
and efthciency, Southeastern Telephone Co and Fr. Walton Beach. Fallen transmission 
selected Philco Microwave Equipment lines and service interruptions due to turbulent 
has it in Operation and is installing more weather are a thing of the past. The need for 

submerged cable in the 6-mile over- water 
Multiple voice channeling, plus completely hop from Destin to Fr. Walton Beach has 


automatic dial system switching eliminate been eliminated entirely. 


PHILCO. CORPORATION 


GOVERNMENT AND INDUSTRIAL DIVISION 


Philadelphia 44, Pennsylvania « In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario 














Eglin AFB to Crestview —via South- 
eastern repeater is scheduled for 
operation early this year. 24 trunk 
channels will be available for two- 
way voice transfer. 


Linking its central toll center at Crestview to 








| 060 


CRESTVIEW 


Southeastern Telephone Company! 


TALLAHASSEE 


Tallahassee to Monticello pro- 
vides 32 trunk channels using 
customer-owned multiplex... 
ties in with long lines. 


Tallahassee to Monticello #2 
—scheduled for operation 
early this year will provide 24 
additional trunk channels for 
automatic dial telephoning. 


Ft. Walton Beach, Eglin AFB and Destin with low cost, 


automatic dial telephone service, Southeastern Tel. 


is completely automatic. 





operates a network of Philco multiple-channel 
microwave trunk line carriers. Multiple trunkline 
switching at Destin and Ft. Walton Beach centrals 
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ELECTRICAL ano MECHANICAL ENGINEERS 








Zenith has creative...challenging... stimulating 
opportunities for you 


Zenith Radio Corporation has im- 
portant openings for electrical and 
mechanical engineers with a talent 
or interest in: Monochrome and 
Color Television, AM/FM Receivers 

Transistor Circuitry —Electro- 
Acoustics and Special Products — 
Tape Recorders and Transcribers — 
High Fidelity and Hearing Aid de- 
velopment. 

You will be associated with men of 
the highest technical competence . 
work in a stimulating atmosphere in 
modern, air-conditioned, well-instru- 
mented laboratories. All service 
facilities are available including 
excellent model shops. 

Every engineer prefers to work 
on quality products with a manufac- 
turer whose name is known every- 
where for quality. Although cost 
consciousness is an important ingre- 
dient of engineering at Zenith, all 
decisions are weighed first in terms 
of the excellence of the product 

A plan is available for the contin- 
uation of your schooling at a choice 
of top engineering institutions . . 
you will receive all employee bene- 
fits including Group Insurance, Life 
Insurance, Retirement Fund and 
Profit Sharing 

Apply in confidence to Mr. G. E. 
Gustafson, Vice President — Engi- 
neering. Please include your age, 
training and experience or school- 
ing. If you would like a copy of our 
annual report we will be happy to 
send one to you. 





ZENITH ROYAL “500” 
TRANSISTOR POCKET RADIO 


. a truly advanced engineering 
concept in transistor circuitry. This radio 
was rated best by a leading independent testing 
laboratory. We have always believed that the 
public will pay for quality products, This set, as an 
example, enjoys sensational sales. The Royal ''500" 
was designed and developed by Zenith Engineers. 


The Royalty of a. Television cad High | 


— _E 


‘idelity 


ZENITH 
RADIO CORPORATION 


6001 Dickens Avenue 
Chicago 39, Illinois 


ZENITH SPACE COMMAND TELEVISION 
The only thing new in Television is 
Zenith Remote TV Tuning. Ultrasonic 
“Silent Sound” performs all tuning 
functions from across the room without 
wires, batteries or radio waves. Space 
Command Television was designed and 
developed by Zenith research 


Please mention ELECT RI 


ZENITH PORTABLE TELEVISION 


Another outstanding Zenith prod 
uct line with outstanding engineer 
ing advances rated best by a lead 
ing independent testing laboratory 
Zenith 14” and 17” Portable Tele 
vision was designed and developed 
by Zenith engineers 





ZENITH HIGH FIDELITY AND 
HEARING AIDS 


Rated tops in their respective fields 
rated tops in all performance 
and consumer acceptance benefits 
because of outstanding Zenith de 
sign, Zenith exclusives, Zenith en- 
gineering, Zenith research 
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Telephone 
BErkshire 7-7500 


In every Zenith Product 
the quality goes in 
before the name goes on 
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An AC* ENGINEER TELLS HIS STORY 


Working at AC, THE ELECTRONICS DIVISION OF GENERAL MOTORS is exciting . . . challenges every 
inch of my engineering ingenuity, currently | am working on a phase of the Inertial Guidance System 
Program. A month or two ago | was equally absorbed in our Jet Engine Fuel Control Program. | am 
certainly growing ENGINEERING “KNOW-HOW-WISE” and my salary checks reflect it. | started at a 


good salary ... have had regular increases in salary and position . . . gosh, | like it here. 


AND, | enjoy AC’s MASTER'S DEGREE PROGRAM, University of Wisconsin— Milwaukee. | attend evening 


classes and AC is paying my tuition and with no strings attached. 


My family enjoys Milwaukee too. Here in cool, southern Wisconsin we have endless miles of swimming 
beaches, parks, playgrounds that are ours for the asking. We have the cultural and shopping advantages 


of the big city in a community long known for its small town hospitality. 


P.S. AC's Permanent Expanding Electronic Program provides openings for more 
Mechanical, Electrical Engineers and Engineering Technicians. Even “square pegs” 


ore provided “square holes” at AC. 


Write today in strictest confidence to my friend. 


Mr. Cecil E. Sundeen, Supervisor of Technical Employment 
2 AC THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin Flint 2, Michigan 
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DESIGNERS 


DU PONT 


MEANS 


VARIETY... 


and more opportunities for 
men who want to grow in en- 
gineering through broader as- 
wider responsibil- 
ity and greater diversity in: 


ignments, 


© AGKICULTURAL & 
CHEMICALS 
CHEMICALS 

POLYMERS & 


HEAVY 


© ORGANIC 
® FIBERS, RESINS 
* PIGMENTS & DYESTUFFS 

* PHOTOCHEMICALS & 


PRODUCTS 


Designers ~—do more engi- 


neering at duPont and enjoy... 


. Stability with the nation’s larg- 
est producer of diversified 
chemicals 


_hew opportunities stemming 
from duPont’s vast research 
program 


. training for increased techni- 
cal and administrative respon- 
sibilities 


.major benefits 


You can find all this at duPont in: 


* ELECTRICAL 


Please send acompleteresume to: 
MR. T. J. DONOVAN 
ENGINEERING DEPARTMENT 


Better Things for Better Living 
through Chemistry 


E. |. duPont de Nemours 
& Co., Inc. 


WILMINGTON 98, DELAWARE 


Please 





mention ELECTRIC 





ENGINEERING | 
SOCIETIES 
PERSONNEL 
SERVICE, INC. 


(Agency) 


New York 
8 West 40th St 


Chicago 
84 East Randolph St 


San Francisco 
57 Post St 


Detroit 
100 Farnsworth Ave 


This plocement service is sponsored by 
the Four Founder Societies for its members 
Why not make use of it? It is operated as 
@ nonprofit organization and the applicant, 
if placed as a result of these listings, 
agrees to pay a fee at the rates listed by 
the Service. Ail replies should be addressed 
to the key numbers indicated and mailed 
to the New York office. Please enclose six 
cents in postage to cover cost of mailing 
ond return of application 


Two weekly bulletins of engineering po- 
sitions open, one covering positions on the 
Pacific Coast and the other covering Mid- 
western and East Coast positions, ore pub- 
lished and each is available to members at 
© subscription rate of $3.50 per quorter or 
$12.00 per annum, and to nonmembers at 
$4.50 per auarter or $14.00 per annum 











Men Available 


APPLICATIONS ENGR, B.S.E 
27; 6 yrs diversified exper in des of elec- 
tronic instruments for indus use. Includes 
transducers of all types and input-output 
devices for many physical systems. Admin 
and customer contact exper. Location de- 
sired: New England or Great Lakes area. 


E-890 


DISTR ENGR, (Elec.), B.E.E.; age 
in elec distr engrg and relatec 
(util work). Location desired: 


U.S. E-891 


SALES ENGR-MGR, B.Sc. (E.E.); age 32; 
Canadian Electrical Manufacturer’s two-yr 
grad training course; yrs district office 
sales indus and util fields. Proven ability 
in handling major pwr eqpt in both gen- 
eration and transm, Location desired: 
eastern Canada or U.S. E-892. 


PLANT ELEC ENGR, BS.E.E., P.E. (by 
exam); 7 yrs indus engrg; age 32; experd 
in pwr distr, lighting, bldg - af specs, des 
of automation control, motor 
mein, construction, Married, 


E-89: 
GENERAL MGR, 


(E.E.); age 


36; 6 yrs 
problems 
eastern 


selection, 
children 


PROD, B.S. in E.E.; age 
45; excellent top level m and adminis- 
trator. Exper in mfr of ottenda assem - 
blies, components and related fields; 20 yrs 
General gr. integrating all phases of 
manufacturing, engrg and _ purchasing. 
Location desired: any in U.S. or Canada 
E-894 


Positions Available 
TECHNICAL EDITOR, under 40, a 


or mechanical degree and some desi 

experience. Must be able to write fluently 

and well, and should show evidence a 
such ability. Duties will include procure- 
ment, selection, writing and editing of 
articles and feature de eaeee nts. Salary 
open. Location, Ohio W_33 


TEACHING PERSONNEL for perenne 
of Electrical Engineering; rank will depend 
on age and experience. Prefer applicants 
with a Ph.D. or a E. license; spme 
teaching experience desirable. . Salaries 
open; all on a nine-month basis; additional 
remuneration for summer sessions. Loca- 
tion, New York Metropolitan area. W-4453 


iL. ENGINEERING 
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MICROWAVE ENGINEER, graduate elec- 
trical, for production, design and develop- 
ment, with experience on ferrite devices 
desired. Salary open. Location, New York 
Metropolitan area. W-4461. 


ENGINEERS. (a) Senior Engineer, elec- 
trical ere to direct design on an 
assigned project, with five or more years’ 
eapermene, in either magnetic circuitry or 

amplifiers and micro-wave or radar 
Salary, to $9600 a year. (b) Senior En- 
gineer, electrical graduate, with five years’ 
experience, to investigate, develop and 
analyse prototypes, components in the field 
of electronics and_ electro-mechanismo. 
Location, Long Island, New York. W-448%. 


ENGINEERS. (a) Sales Manager for com- 
pany manufacturing fractional hp motors 
for special applications. Should have had 
considerable experience. Some supervision. 
Salary, $10,000-$12,000 a year. Headquarters, 
Cleveland, Ohio. (b) Sales Application 
Representative for company manufacturing 
fractional hp motors for special applica- 
tions. Salary, $8000-$8500 a year. Location, 
New York, N.Y. W-4532. 


TEACHING PERSONNEL with at least a 
Master’s degree, with a Doctorate pre- 
ferred, to teach courses in: (b) Physics; 
(c) Electrical Engineering. Salary de- 
pendent on experience, age and qualifica- 
tions. Positions available for Fall semester 
of 1957-1958. Location, New England. 
W -4541 


PLANT ENGINEER, 30-40, electrical or 
mechanical graduate, with industrial 
building and equipment maintenance ex- 
perience covering electrical and heating 
facilities, machine shop equipment, metal 
processing and safety engineering. Salary, 
$8000-$8500 a year. Location, Newark, N.J 
area. W-4556 


STANDARDS ENGINEER for trade asso- 
ciation, preferably electrical graduate, to 
work on coordination of standards proj- 
ects. Should have some general knowledge 
of the application of electrical equipment 
in the generation, transmission, distribu- 
tion and utilization of electrical energ 
Salary, $8000 a yr. Location, New Yor 
N.Y. W-4572 


ENGINEER for diversified operating utility 
company. Engineering background and 
experience in economic studies required. 
Experience on rate cases and appearances 
before Commissions helpful. All employee 
benefits. Location, Connecticut. W-4592. 


ELECTRICAL ENGINEERS, graduates, 
with three years’ of electrical experience, 
for all phases of electrical engineering 
from a design and maintenance standpoint. 
Will work with supervisor of electrical 
maintenance to effectuate the electrical 
program throughout plant. Salary open. 
Location, Virginia. W-4612(b) 


ELECTRICAL ENGINEERS. 
ing Trainee, graduate electrical, with one 
year’s design, development, production or 
testing engineering on such products as 
switchgear, circuit breakers, transformers, 
motors, controls, etc. desired. Recent grad- 
uate considered, Salary open. (b) Product 
Engineer, graduate electrical, with several 
years’ experience in product design, devel- 
opment and/or production engineering in 
distribution or power transformers. Experi- 
ence in instrument transformers, specialty 
transformers, etc. is satisfactory. Salary 
open. Present location, New York, N.Y 
Should be interested in eventual assign- 
ment to engineering staff of one of 
affiliated manufacturing companies, prob- 
ably in Latin America. W-4622. 


(a) Engineer- 


DISTRIBUTION ENGINEER, graduate 
electrical, with six or more years’ experi- 
ence in electrical distribution with quali- 
fications to proceed on own in supervision 
of maintenance and construction of a city 


(Continued on page 96 4) 
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Creative En gineers : 


Work where the breakthroughs are being made in 


every major field of Electro-Mechanics 


As a creative engineer. you belong at the 
front-line of your field... where tomor 
row’s scientific battles are being won 
where you can help win them. 

For more than a decade, AUTONETICS has 
been at the forefront of electro-mechanical 
technology... building up the unique stock 
pile of experience and developing the 
advanced techniques and tools that can 
make your professional victories possible 
at AUTONETICS today. 

Just a few specific results of AUTONETICS’ 
pioneering are: the MG-4 Fire Control Sys- 
tem for NATO's F-860K Sabre Jet: Flight 
Control elements for the F-100 Super 
Sabre; Numill, a new magnetic-tape con- 
trolled machine-tool system capable of per 
forming complex milling and drilling oper- 
ations automatically; Recomp /, a new 
portable, high-speed. completely transistor- 
ized digital computer: and inertial guidance 
systems for both airplanes and missiles. 


AUTOMATIC CONTROLS MAN 


Today, our programs are gathering 
speed. broadening scope. New engineering 
methods have been developed to cut lead 
time. System and component evaluation is 
being accelerated with automatic checkout 
equipment. Packaging is being designed 
and systems micro-minaturized to fit the 
cramped confines of sleek missiles and jets. 


YOUR OPPORTUNITY EXISTS AT EVERY 
LEVEL of creative engineering from Pre 
liminary to Performance Test—because 
\utonetics is one of the few companies in 
the world that can design and quantity 
produce complete automatic control sys 
tems for both the military and industry. 

LET US KNOW what kind of creative engi- 
neering interests you ( please include high- 
lights of your education and experience) 
Write today to: Mr. A. N. Benning, 
Administrative and Professional Person- 
nel. Dept. 358-FE-4, Auronetics, 9150 E, 
Imperial Highway. Downey. California. 


Autonetics ‘Ay 


A Division of North American Aviation, inc 


HAS NEVER BUILT BEFORE 
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ENGINEERS...PHYSICISTS 


VEW opportunities 


a MOTOROLA 


YOUR CHOICE OF 3 LOCATIONS 


New Motorola research laboratories are expanding, cre- 
ating outstanding career advantages— your opportunity 
to get in on the ground floor of a swiftly expanding com- 
pany. You'll enjoy working in these modern laboratories 

with liberal employee benefits, including an attrac- 
tive profit sharing plan. Salary levels are open and 
commensurate with ability. 


POSITIONS AVAILABLE IN: two-way Communications « missile elec- 
tronics « radio & TV (color) « weapons systems « computer application 
& design «+ transistor research & production + microwave systems 
* servo-mechanisms «+ physical chemistry « metallurgical eng. « field 
eng. « electronic sales eng. « drafting, design, & layout « aerophysics 
« radar & military electronics 


PHOENIX, ARIZONA 


Outdoor, relaxed living the year- 
round, with:lots of room to grow 
(on the job and off) in this land 
of sunshine. 


RESEARCH LABORATORY 
write to: Mr, R. Coulter, Dept. Db. 3102 N. 56th St., Phoenix, Ariz. 


SEMI-CONDUCTOR DIVISION 


write to: Mr. V. Sorenson, Dept. pv. 
5005 E. McDowell Rd., Phoenix, Ariz. 


RIVERSIDE, CALIFORNIA 


Planned communities, modern 
shopping centers, advanced 
schools, fine buys in homes. 
There’s room to grow and more 
fun in Riverside. 


write to: Mr. C. Keziel, Dept. DB. Box 2072, Riverside, Calif. 


CHICAGO, ILLINOIS 


Live a relaxed midwest life in one 
of the beautiful suburbs, yet have 
all the “‘big city’? advantages— 
cultural, social, and educational. 


write to: Mr. t. B. Wrenn, Dept. ob. 
4501 Augusta Bivd., Chicago, Ill. 


.) MOTOROLA 





ELECTRO- 
MAGNETICS 


GM 
INERTIAL GUIDANCE 
SYSTEM PROGRAM 
ELECTRONICS DIV., 


Milwaukee 2, Wis. 
Flint 2, Mich. 
We seek one qualified, 
graduate engineer for 


COMPONENT DESIGN 
and DEVELOPMENT 


Desirable experience and background 
would be the design and development of 
magnetic amplifiers, pick offs and special 
motors. 

We are engaged in a Major, Perma- 
nent, Expansion Program and can offer 
the right man a top starting salary with 
virtually unlimited opportunity for ad- 
vancement. New plant facilities under way 
in suburban Milwaukee. 

AC has arranged a Master's Degree 
Program, available evenings, University 
of Wisconsin, Milwaukee. AND AC pays 
ALL tuition expenses! 

GM's Electronic Division's aggressive 
position in the field of manufacture and 
GM's long standing policy of decentrali- 
zation creates individual opportunity for 
every Engineer hired. 

Your family, too, will enjoy Milwau- 
kee. We have the cultural and shopping 
advantages of the big city in a community 
famous for its small town hospitality. Our 
housing is what you have always wanted— 
good, solid family living. 

To arrange personal, confidential in- 
terview in your locality send full facts 
about yourself today to 


Mr. Cecil E. Sundeen 
Supervisor of Technical Employment 
Electronics Div. 


General Motors Corp. 
FLINT 2, MICHIGAN 
MILWAUKEE 2, WISCONSIN 
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ENGINEERS... 
Let’s exchange resumes 


NAME: 
Douglas Aircraft Company, Inc. 


POSITION: 


World’s largest manufacturer of air- 
craft and missile systems. 


LOCATIONS: 

Santa Monica, El Segundo and Long 
Beach, California; Tulsa, Oklahoma; 
Charlotte, North Carolina. 


AGE: 
37 years in aircraft; 15 in missiles. 


EDUCATION: 
An engineering company managed 
by engineers — such as Donald W. 
Douglas, B.S., Aeronautical Engi- 
neering (M.I.T.); F.W. Conant, B.S., 
Civil Engineering (Cornell); and 
A. E. Raymond, B.S., Mechanical 
Engineering (Harvard), M.S., Aero- 
nautical Engineering (M.I.T.), and 
Ph.D. (Hon.) (Polytechnic Institute 
of Brooklyn)— and with key staff 
positions held by graduate engineers, 
physicists and mathematicians, 
many with advanced degrees. 
EXPERIENCE: 
Holder of many “firsts,” such as 

first airplane to carry a pay load 
equivalent to its own weight. (1920) 

first globe-circling airplane. (1924 


Builder of the famous “DC” series of 
commercial aircraft. 
— every six seconds of each day, a 
Douglas commercial airplane takes 
off or lands somewhere in the world. 
currently producing the ocean- 
spanning DC-7C. 
soon to be in service, the exciting 
jet-powered DC-8. 


Builders of nearly one-sixth of the 
planes produced in America during 
World War II. 

Currently building even finer trans- 
ports, jet fighters and bombers. 
Pioneer in missile research and pro- 
duction with nine separate projects. 


REFERENCES: 

Every major airline in the world. 
Thousands of manufacturers of com- 
ponents for aircraft and missiles. 
The U.S. Army, Navy and Air Force. 
Some 80,000 Douglas employees 
throughout the country. 


NAME: 


POSITION: 


ADDRESS: 


EDUCATION: 


EXPERIENCE 


NIKE I, a radar-guided missile, 
intercepts bombers at supersonic 
speeds despite evasive action 
Engineers modify DC-8 configura- 
tion in wind tunnel tests for stability 
and control data. 


REFERENCES: 


FILL IN THE ABOVE INFORMATION 
TEAR OUT THIS RESUME AND SEND TO 
C. C. LaVENE 

DOUGLAS AIRCRAFT COMPANY 

BOX 620-Q 

SANTA MONICA, CALIFORNIA 


/} BAK 
GO FURTHER WITH DOUGLAS. ——— FIRGT iN AVIATION 


eg Me : 
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Zz rofessional Engineering 


irectory 


Professional Engineering Directory Card 1” or 2” 12 times $160.00 





BLACK & VEATCH 


Consulting Engineers 


Electricity—-Water—Sewage—Industry 
Reports, Design, Supervision of 
Construction, Investigations. Valuation 
and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 
Investigations—Reports—Design 
Procurement—Field Engineering 

Domestic and Foreign 
74 New Montgomery 5St.. 
San Francisco 5, Calif. 


Consult 
Z. H. POLACHEK 
Registered Patent Attorney 


1234 BROADWAY 
(At Ylst St.) 


New York 1, N.Y. 


PHONE 
LO. 5-3088 














DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Transportation, Public Transit and 
Industrial Problems 


Industrial Plants—-Grade Separations 
Railroads—Subways—Expressways 
Tunnels—Power Plants—Municipal Works 
150 N. Wacker Drive, CHICAGO 6, Ill. 
79 McAllister St., SAN FRANCISCO 2, Cal. 





JACKSON & MORELAND, INC. 
Engineers and Consultants 
Design and Supervision of Construction 
Reports—-Examinations—Appraisals 


Machine Design—Technical Publications 
BOSTON NEW YORK 


FRANCIS W. RINGER 
ASSOCIATES 
Consulting Corrosion Engineer 


7 Hampden Ave. MOhawk 4-2863 
Narberth (Suburban Phila.) Pa. 








Electrical Testing 
Laboratories, Inc. 


Electrical, mechanical, photometric, ra 
diometric and chemical laboratories, 
rendering testing. research and associ 
ated services, including certification, 
inspections at factories and field 
investigations 


2 East End Avenue at 79th St., New York 21 





THE KULJIAN CORPORATION 


Engineers « Constructors « Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 


Utility « Industrial « Chemical 
1200 NO. BROAD ST., PHILA. 21, PA. 








SANDERSON & PORTER 


CONSTRUCTION 
REPORTS 
New York 


SURVEYS 
New York 











TRANSISTOR ENGINEERING 
8. Moskowitz D.D. Grieg N.J. Gottfried 
Product Transistorization. Complete Serv 
ice in consulting, research, development 
and production on transistor circuitry, 
products and instruments. 


Electronic Research Associates, Inc. 


67 East Center Street, Nutley. N.]. 
NUtley 2-5410 


CONSULT THIS DIRECTORY 
when in need of specialized 


engineering service 











SARGENT & LUNDY 
ENGINEERS 


140 South Dearborn Street 
CHICAGO, ILLINOIS 








ELLMANN ENGINEERING CO. 


Designer and Manufacturer of Electrical 
Signals and Fire Alarm Systems 


P.O. Box 3627 
Washington 7, D.C. 





PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical © Mechanical 
Structural ¢ Civil 


% 4 Thermodynamic ¢ Architectural 


% 
Fuisntod 


FIRST NATIONAL BANK BUILDING 


Pittsburgh 22, Pennsylvania 


F. C. TORKELSON CO. 
ENGINEERS 
industrial Plant Design 


Process Development 
Economic Studies 


Estimates 
Plant Layout 
146 South West Temple 

SALT LAKE CITY 1, UTAH 











FREDERICK RESEARCH CORP. 
BETHESDA 14, MARYLAND 
Tel: Washington, D. C., Oliver 4-5897 
Research Studies, Evaluations, Specifica 
tion, Development, Engineering, Proto- 
type Manufacture, Technical Writing, 
Dratting. Art Work, Offset Printing - 4 
fields related to Electronics Test Equi 
ment. Radio Interference, VHF UP 
Tuners and Circuits, Missiles, Electro- 
mechanical Systems and Components. 








MEASUREMENTS CORP. 


RESEARCH & MANUFACTURING 
ENGINEERS 
Harry W. Houck Martial A. Honnell 
Specialists in the Design and 
Development of 
Electronic Test Instruments 
Registered Patent Attorney 


Boonton, N.]J. 


UNIVERSAL WIRE & CABLE CO. 


Wire & Cable Specialists 
Stocking All Types Of Insulated Cable For 
Commercial and Industrial Applications. 
2929 N. Paulina Chicago 13, Ill. 








HIGHLAND ENGINEERING CO. 
William R. Spittal & Staff 


Design, Development and Manufacture 
of Transformers, Chokes, Etc. 
for the 
Electronics, Industrial and Allied Fields 


90 Magnolia St., Westbury, L.L., N.Y. 
EDgewood 3.2933 














MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley Colorado 








The J. G. WHITE 
Engineering Corporation 


Design—Construction—Reports— 
Appraisals 


80 Broad Street NEW YORK 
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IBM GROWTH promoted these men 


Research Engineer: Before his recent promotion, this man was a 
member of a small research team comprising three E.E.’s and a 
technician. His specific project entailed the creation of a transis- 
torized electronic converter combining both digital and analog cir- 
cuitry. “Research is really on the move at IBM,” he says. “Per- 
sonnel has increased ten-fold since 1950 and we expect to maintain 
this pace for some time.” 


Could you handle 


Jobs like these continually open up at IBM—due to 
rapid expansion. If you are an engineer or scientist—or 
have equivalent experience—you may be qualified for 
such a position. Innumerable opportunities exist in: 


© Computer systems planning © Photo and magnetic device 

© Computer systems testing memory 

@ Electronic circuit design 
and packaging 

© Electrostatic phenomena 


* Real time systems 
engineering 


© Semi-conductor research, 
development, and 
manufacturing 


@ Manufacturing process 
control 
@ Numerical analysis and 


programming © Test equipment design 


The electronic computer field offers one of the best 
ground-floor career opportunities today. Economic 
experts rank it with automation and nucleonics in 
growth potential, Sales at IBM, the recognized leader 
in this fast-growing field, have doubled, on the aver- 
age, every five years since 1930, Engineering labora- 
tory personnel has quintupled in the past five years. 
IBM’s excellent salary and employee benefit program 
is instrumental in achieving an employee turnover rate 
far below the national average. 





DATA PROCESSING 
DATA ELECTRIC TYPEWRITERS 
PROCESSING TIME EQUIPMENT 


MILITARY PRODUCTS 
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Manufacturing Engineer: Also promoted recently, this man worked 
in one of IBM's many manufacturing plants. He was responsible for 
the analysis, design and procurement of equipment and facilities to 
produce the giant IBM electronic computers. “In a field as new as 
electronic computers,” he'll tell you, “unique manufacturing equip- 
ment is often imperative. Creating this new equipment is a real 
challenge to an engineer's ingenuity.” 


their responsibilities? 


Where would you like to work for IBM? 


IBM plants and laboratories 
are located in: 

Endicott, Kingston, New York 
City, Owego, Poughkeepsie, 

N. Y.; Burlington, Vt.; 

San Jose, Calif.; Wash- 

ington, D. C.; Greencastle, Ind.,; 
Lexington, Ky.; Rochester, 
Minn.; Sherman, Texas. Branch 
offices in 189 cities through- 

out the U.S.A. 


SEND COUPON TODAY! 


*eeeeeeeensteeneeneteneeneneeeneneeeeee? 


R. A. Whitehorne, Dept. 304 IBM Corp., 590 Madison Ave. 
Mgr. of Engineering Recruitment New York 22, N.Y. 


Please send me additional information. 


Name 





Home Address 





City Zone 





State 





Experience and/or educational background 
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At Stewart-Warner Electronics...in Chicago 


IMPORTANT WORK and GOOD LIVING 


You can build a rewarding career here 


You may be the engineer or scientist who ' 4 
will find at Stewart-Warner Electronics a 
combination of factors that is particularly 
appealing to you. Weigh the factors listed 
below and then if you want additional 
information, tell us your area of interest = 
and your qualifications. Here is a brief 
picture of what we offer to men with abil- 

ity and imagination: 













Facilities and Projects. Stewart- 
Warner Electronics maintains excep- 
tionally well equipped laboratories 
devoted to a multitude of research 
and development projects ranging 
from commercial facsimile, electronic 
code TEE products to government 
radar communications and 
navigation instruments. Can you con- 
tribute originality, imagination and 


sound engineering to such projects? 
Typical Scene 8 nw Museum of Science 


§ In 
pW Lesoratories Educational Opportunities. Stewart ond InGuanry 


Warner Electronics offers tuition 
free advanced studies at such lead 
ing institutions as the University of 
Chicago, Northwestern University 
and the Illinois Institute of Tech- 
nology. Do you have interest in en- 
larging your technical knowledge? 


















Living in the Chicago Area. Chicago 
offers housing to suit everyone's 
taste, from studio apartments to 
Excellent Suburban Housing modern suburban homes with lots of 
living space. The area includes some 
of the highest rated grade and high 
schools in the nation. There is almost 
no limit to recreational, cultural, en- 
tertainment, shopping and educa- 
tional facilities: theatres; major 
league ball parks; collegiate and 
professional football; museums; 
parks; beaches; summer and winter 
sports; huge general and technical 
libraries; concerts; universities; near- 
Chicago's Lake Front by hunting, fishing, skiing and resort Northwestern University 
areas; ultra-modern shop yng cen- Technological institute 
ters, and many other ac vantages. 
Do you like to see and do things? 








A Sound Future. A career at Stewart 
Warner Electronics combines un 
usual opportunity for individual 
growth with job security. 51 years 
of successful growth stand back of 
Stewart-Warner. And, plans for the 
future are bold, Long term govern 
mental electronics projects are rap- 
Modern Shopping Centers idly being complemented by a planned Pleasure Boating 
industrial product expansion pro 
gram of extraordinary scope. Do you 
want to grow with a company that’s 
going places? 





* . . * 


Stewart-Warner Electronics offers per- 
sonal recognition, good salaries, good 
living and a good future . , . with regu- 
lar advancement reviews, insurance 
program, a retirement plan and many 
other progressive benefits. 





Famous Department Stores 


Fishing and Hunting 


If you think this may be the combination of career facters you 
have been seeking, write today to A. D. Arsem, Manager of 
Engineering and Research. Stewart-Warner Electronics, 1303 N. 
Kostner Ave., Chicago 51, Illinois. 


ee a ee ee 


7 ofa het etrmennte , Main Plant and General Offices 
Lelectronics Sages tina 


(EINE) aA DIVISION OF STEWART-WARNER CORPORATION 
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Personnel Service, Inc. 


distribution system with emphasis on mod- 
ern overhead systems and some under- 
ground. Experience in sub-station and 
relay maintenance invaluable. a open. 


Location, South America. F-46 


DEAN of Engineering who is interested in 
developing school and has a strong bent 
rahi administration. Salary dependent 
upon education and experience. Location, 
South. W-4634. 


PROJECT ENGINEER, graduate electrical, 
whe is familiar with industrial process 
plant control systems and industrial plant 
power generator installations. Must be able 
to handle both the electrical and mechani- 
cal work on a diesel power station of 
approximately four 1000 KW generating 
units. Will go over the equipment, draw- 
ings, electrical control panels and _ the 
distribution from the power plant. Salary 
open. Location, New York, LY. W-4653 


ELECTRICAL ENGINEERS. (a) Develop- 
ment Engineer, graduate, with one to five 
years’ electronic experience, for interesting 
and responsible assignments involving 
analog and digital techniques as well as 
general electronics. Salary, $7000-$10,000 a 
year. (b) Production Engineer with elec- 
tronic production and methods experience 
Capable of designing test setups. Will have 
full project sooneneliliite through produc- 
tion after prototype is completed. Salary, 
$6000-$8000 a year. Company pays place- 
ment fee. Location, Long Island, N.Y 


ENGINEERS. (b) Instrument Engineer 
with electronic testing equipme nt experi- 
ence, to design néw or re-design present 
highly technical electronic test gear. 
Salary, to start, $6800-$7200 a year. (c) 
Electrical Engineer, Metallurgist or Physi- 
cist, M.S. or Ph.D., with three to five 
years’ experience in magnetic materials 
field. High supervisory management posi- 
tion. Salary, to start, $10,500-$11,500 a year 
(d) Sales Engineer, electrical graduate, 
for junior position in technical sales de- 
partment, Will lead to management posi- 
tion. Salary, to start, $6200-$6600 a year 
Company pays placement fees. Location, 
Pennsylvania. W-4662 


ELECTRICAL ENGINEER with broad ex- 
perience in design and construction or 
operation of electric utility distribution 
systems; must have had at least ten years’ 
recent experience with an electric utility 
experience in general distribution system 
design including substations in the dis- 
tribution system; familiar with selection of 
up-to-date equipment, familiar with prepa- 
ration of specifications and evaluation of 
bids on equipment, and have had construc- 
tion experience on distribution systems. 
One-year assignment. Salary based upon 
present earnings plus an overseas allow- 
ance. Travel expenses and living allow- 
ance paid. Location, Far East. F-4666 


SALES ENGINEERS. (a) Senior Sales 
Engineer, to 40, graduate electrical, with 
experience in selling instruments and con- 
trol equipment. Experience in the public 
utilities field would be especially helpful 
(b) Junior Engineers, 22-30, with at least 
two years’ electrical engineering educa- 
tion, for inside engineering department 
with potential of developing into sales or 
service departments. Veteran or draft de- 
ferred. Location, New York, N.Y. W-4667 


ELECTRICAL ENGINEER, graduate, 35- 
45, with at least ten years’ experience in 
electric power generation including instal- 
lation, cost of repairs, maintenance, dam- 
age estimates and _ specifications. Some 
traveling. Salary, $8000-$10,000 a year. 
Location, New York, N.Y. W-4670(b) 


ELECTRONIC ENGINEER, engineering 
degree and at least five years’ experience 
in electronics development, to develop 
unique submarine power supply. May use 
thyratrons, ignitrons, power transistors; 
two-year program. Also will develop elec- 
tronic instruments, pulse techniques, etc 
Location, Long Island, N.Y. W-4691 
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MICROWAVE AND ANTENNA 
ENGINEERS 


Experienced microwave engineers are 


required to perform research, develop 
ment, and design on antennas, radomes 
and microwave components System 
engineers are needed for system de IN 


velopment related to microwave 
receivers, Electronic Reconnaissance 


Countermeasures, Radar and Trans 


ponder Systems. The work will be 
accomplished in the Radiation Labora 
tory in relation to prime missile and 
airframe contracts THE REST 


AUTOMATIC CONTROL SYSTEM 
DESIGN ENGINEERS 


Engineers are required with experience 
in closed loop stability analysis and 
synthesis of automatic control systems 
System engineers are needed for Jesign ARE IN s 


and development of servomechanism 
memory circuitry digitalanalogue tech 


niques, and numerous other control 


equipment for fulfilling the require 


ment as specified by system analysis 
design studies. These engineers wil 
perform research, development and 
design of stabilization and control sys IN 


tems for guided missiles and high per 


for mance aire raft prime contracts 


AIRCRAFT ELECTRONICS ENGINEER 
Tees | Tustaces () PP() RTU N | T| F S 


servomechanisms general circuit de 
sign guidance and radar systen 
analysis, audio circuits, electro-optical 


transducers and optics are needed t 


perform system and detailed rcuit 
design on guidance radar. and tele 
vision systems for guided missiles and ARE AT 2 


high performance aircraft 


TELEMETRY ENGINEERS 


Electronic Engineers having design 
capabilities and experience with pres 
ent airborne and ground telemetry 
equipments, system design require eee | 
ments, and detailed familiarity with 
data reduction techniques, calibration 
Mr. Joe Russell, Engineering Personnel 

Dept. 170-B, Room 3, Temco Aircraft Corp. 


Box 6191, Dallas, Texas 


of end instruments, converter tect 
niques, and intervalometers are needed 
in relation to prime missile and airframe 
contracts. Ground floor opportur 
exist for competent pers: 

field Please send me complete details of the Temco story 


of unusual opportunities for creative engineers. | am 











especially interested in 





Name 


, | ee 
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AIRCRAFT CORPORATION, DALLAS 


eastern es 
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ENGINEERS & SCIENTISTS 


GENERAL S/, ELECTRIC 


SYMBOL OF ADVANCED 


THEORY AND RESEARCH IN 
THE GUIDED MISSILE FIELD 


This General Electric department is prime contractor for “Inter- 
continental Ballistic Missile” and “Antermediate Range Ballistic 
Missile” nose cone development. Increasing emphasis on this and 
other guided missile programs continues to create openings on 
our professional staff for graduate engineers and scientists with 
experience in the following or related fields: 





MATERIALS & PROCESSES * AERODYNAMICS * AEROPHYSICS * THERMO- 
DYNAMICS © ELECTRICAL DESIGN © STRUCTURAL DESICN * STRESS 
ANALYSIS © DATA PROCESSING © SYSTEMS * SYSTEMS TEST © FIELD 
TEST * VIBRATION © INSTRUMENTATION © CONTROLS * ARMING AND 
FUZING * INERTIAL GUIDANCE © CROUND SUPPORT EQUIPMENT DESICN 





We would be pleased to receive a resume of your education and 
experience in order to arrange a personal interview with the 
manager of the appropriate technical area. Please address all 
correspondence to; 


Mr. Jonn Watt * Room 540-12 
MISSILE & ORDNANCE SYSTEMS DEPARTMENT 


GENERAL @@ ELECTRIC 


3198 Cuestnut Street, Puicavecpuia 4, Pa, 








Electrical 
Engineers 
Designers 


Offers you immediate long range engineering 
opportunity in 


San Francisco 


or 


Los Angeles 
California 


Engineers and designers with experience on 7 
the following or related projects. 


Electrical Substation 
Steam Electric Generating Station 
Liberal relocation allowances for 
you and your family 


Send Resume to 
anaper of Employment 6 Placement 
ndustrial Relations Division 


BECHTEL 


CORPORATION 
220 Bush Street 
San Francisco 4, Calif. 


For your convenience, recruiting offices 
are also located in: 
New York, Los Angeles, and Houston 














ambitious? 


H 
OPPORTUNITIES whic 
LEAD T0 MANAGEMENT 


As an independent leader 
in the field of high perme- 
ability magnetics, we are 
expanding our creative 
engineering leadership. 
These are “threshold to 
management” positions 
for which we need 
ELECTRICAL AND 
ELECTRONIC ENGINEERS 
Choose your own avenue 
of development or appli: 
cation work in instrumen 
tation, magnetic circuitry 
and magnetic materials. 
If you can qualify for a 


really bright future, sen 
experience summary to 


Mr. Keith Krewson, Mgr. ot Personnel 


ma omerics inc. 


R 2, PA. 
uw Pittsburgh) 
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Looking around? 


Don’t overlook the special opportunity 
for engineers at Western Electric 


When we say Western Electric offers you something 
special we're referring to the work we do, the status 
of the engineer in our company... and the unique 
chance this gives you to grow. 


Fifty-five percent of the college graduates in our 
upper levels of management have engineering 
degrees. Moreover, we consider all our engineers 
part of management since they act for and plan in 
behalf of the company as a whole. They become 
more than engineers since they acquire knowledge 
of production, handling of people, accounting, mer- 
chandising, etc. 


Engineers at Western Electric are key figures in 
our job of manufacturing, distributing and installing 
equipment needed for the nationwide network of 
50 million Bell telephones. To keep pace with the 
constantly increasing demand for more and better 
telephone service, there’s a constant need here for 
new products, new processes, new facilities . . . new 
ideas. Here transistors were first developed for pro- 
duction ... here repeaters for the first transatlantic 
telephone cable were tailor-made. 


Now — add to our telephone job the continuous 
flow of defense contracts we’ve had over the years 
.. Major projects like producing the Nike guided 
missile system, the DEW Line of radar stations. You 
can see why we've got a constant need to advance 
young engineers and scientists as fast as they 
measure up. 


You owe it to your career to check the specific 
openings for which you may be qualified (mechani- 
cal, electrical, chemical and civil engineers; physi- 
cists and mathematicians ). To apply, send resume of 
your education and experience to Engineering Per- 
sonnel, Room 1061, Western Electric Co., 195 
Broadway, New York 7, N. Y. 


MANUFACTURING AND wn.) UNIT OF THE BELL SYSTEM 


Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn, 
Distributing Centers in 30 cities and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, Illinois. 
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YOU 


Great combination 
pioneer and leader in commercial 


engineering organization, 


Data Handling and Computers 
Broadcast Equipment 


Attractive salaries to start.. 


Senior or Junior EE’s or ME’s... 





q HAVE THE ENGINEERING FUTURE ¥ 


. advancement 
company-paid benefits make your future even more secure. 


ENGINEERING ABILITY eee 


D 


your ability and the opportunities only a 


electronics can offer! Join this 


team of creative-minded engineers and your ability wins first the 
recognition and then the responsibility it deserves in a small-group 


The future looks practically limitless, speaking from our position 
today in the vanguard of precedent-shattering electronics develop- 
ments. Current and appealing openings exist in: 


Scientific and Industrial Equipment 
Sound Products 


Communications 


on merit. Liberal 


men who will accept no measure- 
ments for their future except their own achievements. . 
invited to send a complete resume to Box 523. 


. you are 














No ordinary | Dynamicist 





will do for this job... 


The engineer we need has superior 
creative ability and an analytical mind 
He now has senior status—a Mechanical, 
Chemical, Electrical Engineer or Engi 
neering Physicist (preferably with 
advanced degree) who is versed in 
classical vibration analysis, as well as 
feedback analysis for control of systems 
Fluid Me 


chanics and Thermodynamic processes. 


composed of Heat Transfer, 


Dynamical system of the High-Thrust 
Liquid Propellant Rocket Engine is one 
of extraordinary interest, exceptional 
No 


achievements have been, you'll find new 


performance matter what your 


interests at Rocketdyne. You will be 
contronted with the analysis of design 
and operational problems of the rocket 


engine as a dynamic system. You must 
develop valid mathematical models of 
both systems and components, using 
advanced physical concepts and empir- 
ical data. These must be combined 
using digital computation and analog 
simulation. 

You'll work with the leading pro- 
ducer in the nation’s fastest growing in- 
Rocketdyne builds the high- 
thrust rocket propulsion systems for 


dustry. 


America’s major missiles. 

We know we can show you, in a per- 
sonal discussion, all the opportunity you 
Write to: Mr. A. W. 
Jamieson, Rocketdyne Engineering 
Personnel Dept. EE-4, 6633 Canoga 
Avenue, Canoga Park, California, 


could wish for. 


ROCKETDYNE I2 


A DIVISION F NORTH 


BUILDERS OF POWER 


LOOA Please 


mention ELECTRIC 


AMERICAN AVIATION, INC 
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writing to advertisers 


CLASSIFIED ADVERTISING 


For help and situations wanted, $2.00 per line, mini- 
mum 5 lines, maximum 30 lines. Sale and purchase 
of used machinery, etc., $2.50 per line, not available 
to deolers. Address orders to: Classified Section, 
ELECTRICAL a a yg 6th Floor, 33 West 39th 
Street, New York 18, 


When answering an advertisement, send all replies 
to box number specified, </o ELECTRICAL ENGINEER- 
ING, 6th Floor, 33 West 39th Street, New York 18, 
N. Y., unless other address is given. 





Positions Open 


PROFESSOR OF ELECTRICAL ENGI- 
NEERING—to teach and do research in the 
field of communications. Should have 
Ph.D., teaching and research experience 
$9,400-$12,000. Write Box 468 


GRADUATE ASSISTANTSHIPS are avail- 
able at University in the south-east for 
September 1957. Assistants may obtain a 
M.S. Degree in Electrical Engineering in 
twelve months. Tuition free. Write Box 469 


Electrical En- 
in electrical design of 
power plants or industrial plants. Experi- 
ence not required, Excellent opportunity 
with consulting engineering firm in Middle 
West. Liberal benefit plans and good work- 
ing conditions. Send resume of education 
and experience with statement of salary re 
quirements to Box 492 ‘ 


ELECTRICAL ENGINEER 


gineer interested 


ELECTRICAL ENGINEER—for develop- 
ment work with a small instrument manu- 
facturer in Philadelphia, preferably with a 
theoretical and mathematical background 
in transient analysis and experience in high 
voltage phenomena as it applies to dielec- 
trics. Box 501 


ASSOCIATE PROFES- 
SORS with Ph.D. or equivalent. Graduate 
and undergraduate courses in expanding 
department. Any field of E.E.; digital com- 
yuters, nuclear power especially needed 
ith research, income $8,000-$11,000. High 
altitude, dry climate. Box 504. 


ASSISTANT OR 


INSTRUCTORS, RESEARCH ENGINEERS 
AND ASSISTANTS to work for DSc 
degree at University of New Mexico. Large 
part-time graduate program assures variety 
of available courses. Housin slentiful 
Chairman, EE Department, UNM, Albu- 
querque 


ASSOCIATE PROFESSOR ELECTRICAL 
ENGINEERING to teach graduate courses 
in transients, servomechanisms, vacuum 
tube circuits and electromagnetic theory as 
the need arises and to spend about one-half 
time on research and development work for 
contractor. M.S. required. Salary to $10,000 
for 11 months. Write Box 511 


PROFESSOR OF ELECTRICAL ENGI- 
NEERING for one or two years assignment 
to India. Would be head of the Department 
of Electrical Engineering and in charge of 
research in the field of communications 
M.S. or Ph.D. required. Very attractive 
salary and expense account for family 
Write Box 512 


ELECTRONICS ENGINEERS. Significnt 
and challenging programs in the fields of 
radar-aeronautical systems and electronics 
The programs are categorized in a broad 
sense as follows: ,RADAR-AERONAUTI- 
CAL SYSTEMS—All-weather flight sys- 
tems, radar control systems for airplanes 
and missiles, flight control computers, and 
specialized radar research. ELECTRONICS 


(Continued on page 104A) 


ApriL 1957 








fi — 


o-- pioneers in 


nuclear energy since 19.36 


At the University of California Radiation Laboratory, 
Berkeley and Livermore, there is an unusual spirit among 
scientists and engineers —a spirit stimulated by association 
with pioneers in nuclear research who encourage development 


of new ideas, techniques, and individual initiative. 


— its founding in 1936, UCRL 
h 


has contributed an impressive list 


of achievements to the world’s knowl- 
edge of the atomic nucleus — from 
development of the cyclotron and 
Bevatron, to electromagnetic separa- 
tion of uranium-235, to the discovery 


of the antiproton and antineutron. 


These accomplishments have, of 
course, stemmed from an outstanding 
group of men working with un- 


But 


and the key, per- 


matched laboratory facilities. 
just as important 
haps, to UCRL’s suecesses—has been 


the spirit with which these men work. 


For UCRL is managed and directed 
by scientists and engineers—men who 
are liberal with their own knowledge 
and enthusiastic in the encourage- 
ment of their teammates’ new ideas 


and new techniques. 


This is the constant and continuing 
UCRL. It is to be 


in each new and expanded project 


spirit of found 
whether it involves pure or applied 
science, It keynotes work on nuclear 
weapon design, nuclear propulsion, 
controlled thermonuclear energy 
(Project Sherwood), and high current 
accelerators, as well as such problems 


as the application of radioactive sub 


stances to biology and medicine. 


The UCRI 


particular kind of scientist and engi- 


“spirit” appeals to a 
neer—-to men of ability and imagi 


nation, to men who wish to move 
forward and challenge the unknown. 
If you wish additional information, 
write to the Director of Professional 
Personnel, University of California 
Radiation Laboratory, Livermore, 


California. 


UNIVERSITY OF CALIFORNIA RADIATION LABORATORY + BERKELEY « LIVERMORE 
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Scientists... Engineers ae seoormeags 
Electrical Engineers 


Physicists 


2 Armour Research Foundation, one 


of the nation’s oldest and largest 

a } : , 4 independent research organizations, 
for a futu re with a has openings at all levels of experi- 
. 3 ence for graduate scientists in Tue- 
son, Arizona or Chicago. Some of 


steep growth curve 2 the areas of particular interest are: 


Communication Systems 
Radar & Radio 

Microwaves 

Antennas & Propagation 
Electronic Countermeasures 
Electronic Components 
Operations Research 
Computer Development 
Instrumentation 





, 1 «Foundation you advance 
At the 1} Jat j 1 
professionally through: 











@ Varied & challenging scien- 
tifie work. 
@ Association with highly com- 
petent research scientists. 
@ Tuition free graduate study. 
® Compensation to match your 
abilities & generous fringe 
benefits. 
Send resume to: 
J. A. Metzger 
ARMOUR RESEARCH 
FOUNDATION 
of Illinois Institute of Technology 
10 W. S5th St. 


.. look to Westinghouse cag 8 is 


Commercial 
Atomic Power 

















CAN YOU THINK 
CREATIVELY? 


CAPA—Commercial Atomic Power Activity —is the 

. ” yer 2 . Would you like to be a free-lance in- 
nucleus of the most dynamic new division at Westing- ventor with a regular salary? 
house, the leader in Atomic Power. Our growth is bound 


to | t keotal i i os : Dream your own dreams of invention, 

s effp f sleactric > > ‘ ‘ ‘ . > 

© be sleep-—as electric power Gemand and atomic power then develop and perfect them with 

production pyramid sharply. the assistance of a 120-men Engineer- 
: Nes : . i | ing Division and a staff of Patent 

We’re “‘fluid’’—not fixed. New supervisory jobs open Attorneys. 

up fast! We’re entirely commercial—not dependent on 

é te a O res f 1 j d No time card, no written reports, just 

government contracts. Opportunities for advanced study the responsibility of creating and de- 

at company expense. Get in on the “industry of to- | veloping ideas. All this plus extra 


, . ’ b f tent tent applica- 
morrow” today . . . at Westinghouse CAPA. wing doco" neal wccgggliaaataa 
. tions and promising ideas. 


Immediate Openings for professionally established men and | A leading electrical appliance manu- 
those just starting their careers: Physicists « Physical Chem- | facturer located in the middle west 
ists « Chemical Engineers « Mechanical Engineers «+ Electrical | needs new ideas and is willing to pro- 
Engineers «+ Designers « Metallurgists. vide just such a setting for a young 
engineer with creative ability 


The man being sought preferably is 
Send your Please mail résumé of your professional and | under 40 and has several patents or 
a ‘ business background to: C. S. Southard, West- patent applications to his credit. If 
résume inghouse Commercial Atomic Power, Box 355, you con quality for such a position 

Dept. 116, Pittsburgh 30, Pennsylvania, and are interested, please submit a 
brief resume to Box 529, ELECTRICAL 
ENGINEERING, 33 West 39th Street, 
New York 18, N. Y. 


WATCH WESTINGHOUSE! 


FIRST IN ATOMIC POWER 
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The Jet Propulsion Labora 
tory is a stable research and 
development center located 
north of Pasadena in the 
foothills of the San Gabriel 
mountains, Covering an 80 
ucre area and employing 
1700 people, it is close to 
attractive residential areas. 


The Laboratory is stafied by 
the California Institute of 
Technology and develops its 
many projects tn baste re 
search under contract with 
the U.S. Government. 


Opportunities open to quali 
fied engineers of U.S. citizen- 
ship. Inquiries now invited. 


OB OPPORTUNITIES 


ARE NOW AVAILABLE 


Apri, 1957 
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IMPORTANT ACHIEVEMENTS AT JPL 


Computers for Missile Guidance 


The abacus is a very ancient and useful 
computing device in the hands of a person 
versed in its use. However, the requirements 
for speed and accuracy in computing the 
functions necessary for modern missile 
guidance have obsoleted all man-operated 
devices, creating a need for computing sys 
tems previously considered impossible. 

The Jet Propulsion Laboratory pioneered 
in the application of analog computing tech- 
niques to missile guidance systems and, to 
maintain its leadership in this field, constant 
ly searches for new techniques that will make 
optimum use of magnetics, transistors and 
other modern computing components 

The successful application of these tech 
niques to missile systems under develop 
ment requires designs that will perform 
properly under the adverse environments 


found in today’s guided missile. A degree of 
accuracy and extreme reliability, previously 
thought possible only under controlled lab 
oratory conditions, is now a reality because of 
improved instrumentation techniques and 
development of highly accurate instrumen 
tation equipment. This has been successfully 
applied to development of special purpose 
equipment for missile guidance 

The JPL guidance computer group, now 
engaged in research and development work 
encompassing electronic, mechanical, elec 
tromechanical and servo computing systems 
and their application to missile guidance 
and control, now offers attractive opportuni 
ties for truly creative engineers interested 
in advancing the state of computer art 

Send your resume today for immediate 
consideration 





ELECTRONICS * PHYSICS * SYSTEMS ANALYSIS 
COMPUTER DEVELOPMENT * INSTRUMENTATION 
TELEMETERING AND MECHANICAL ENGINEERING 





JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA 


INSTITUTE OF TECHNOLOGY 


PASADENA*+ CALIFORNIA 


LLECTRICAL ENGINELRING 





ENGINEERS, EE-ME 


Now, a 5-Man Product Development Team 


to spearhead creative program in consumer product 
department at General Electric's Radio Receiver Dept. 


CITIZENSHIP NOT REQUIRED 


Have you been looking for an opportunity to do creative work in a small 
| ” 


group responsible for forward-looking programs? 
General Electric’s Radio Receiver Department now offers you the chance 
to develop new techniques and circuit applications for existing and new 
products that will reach the consumer market in 2 to 3 years. 


If you've had up to 4 years’ experience in mass-produced consumer 
goods—or related training—then your opportunity for professional ad 
vancement begins here. You'll start with a new 5-man team now forming 
and will receive the training you need to fit into our expanding program 
and advance your professional caree1 


As a G-E engineer, you will naturally benefit from our promotion-from- 
vithin policy plus the numerous other personal and professional advan- 
tages including our Full Tuition Refund Plan for graduate studies. 


You'll also like living in friendly Utica, famed for its 
wealth of all-season sports and recreation facilities. 


nfilence te ' titt, RADIO RECEIVER DEPARTMENT 


GENERAL G@ ELECTRIC 


469 HKroad Street, Utica, N.Y 








ARE YOU 


unhappy in your present work? 


ARE YOU 


an electrical engineer, or a mechanical engineer with some 
experience in electrical transmission or distribution? 


ARE YOU 


looking for a future rather than just a job? 


ARE YOU 


willing to travel in a localized urea? 


ARE YOU 


25 to 35 years of age? 


IF YOU ARE 


WE WOULD LIKE TO TALK WITH YOU 


We ore o leading manufacturer of electrical transmission and distribution equipment. We hove 
a long standing policy of promoting our own people, All of our top executives have come 
up through the ranks. Promotions and growth make necessary the addition of several young 
soles engineers who hove executive potential 


SALARY 
BONUS 
LIBERAL VACATION 
PROFIT SHARING TRUST 
FAMILY HOSPITALIZATION PLAN 
AUTOMOBILE FURNISHED and MAINTAINED 
DETAIL YOUR EDUCATION AND EXPERIENCE IN A LETTER TODAY 
iT WILL BE TREATED IN CONFIDENCE AND AN INTERVIEW WILL 
BE ARRANGED AT YOUR CONVENIENCE 
Address: W. M. Dusenberry, Sales Manager 


LINE MATERIAL INDUSTRIES 
McGRAW-EDISON COMPANY 
700 WEST MICHIGAN STREET, 
MILWAUKEE 1, WISCONSIN 
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Classified Advertising 
AND AUTOMATIC COMPUTERS—Com- 


munications and data processing systems, 
electronic computer techniques, flight simu- 
lators, with detailed electronic circuitry in- 
volved in these applications. Cornell Aero- 
nautical Laboratory, Inc., 4467 Genesee 
Street, Buffalo 21, New York. 


THE CITY COLLEGE OF NEW YORK 
Several positions will be available on the 
teaching staff of the Electrical Engineering 
Department. Rank and salary commensur- 
ate with qualifications and experience. Op- 
portunity for graduate study. Address in- 
qguiry to Dr. C. Froehlich, CCNY, Electrical 
panama Department, New York 31, 
New York 


ASSISTANT AND ASSOCIATE PROFES- 
SOR OF ENGINEERING interested in 
teaching and research in equal amount 
Electronics and circuit men preferred to 
help complement group in electromagnetic 
theory. Excellent opportunity for develop- 
ment and advancement for qualified young 
Ph.D.’s. Write to Professor C. M. Angulo, 
R. D. Kodis, or E. T. Kornhauser or to 
Chairman, Division of Engineering, Brown 
University, Providence 12, Rhode feland 


ATTENTION ELECTRICAL ENGINEERS 
who like outdoor sports and hobbies—Live 
in beautiful Minneapolis, City of Lakes; 
conveniently enjoy the best in summer and 
winter sports; and work for progressive 
manufacturer of large synchronous and in- 
duction motors, control and switchgear. Po- 
sitions open at Headquarters in Service and 
Sales Departments with advancement op- 
portunities either at Headquarters or into 
outside sales force. Service Department po- 
sition has unusual opportunity with respon- 
sibility. Involves working with all depart- 
ments on all lines of apparatus. Excellent 
future for aggressive men who prefer stim- 
ulating work. Box 524 


TEACHING POSITIONS: One for electri- 
cal engineer and one for mechanical engi- 
neer. Will teach various fundamental 
courses. Assistant professor rank 5 
degree preferred. Apply Administrative 
Dean, Fresno State 3 Fresno, Cali- 
fornia 


INAUGURATING ELECTRICAL ENGI- 
NEERING DEPARTMENT-.-Vigorous insti- 
tution in New England industrial commu- 
nity. Electrical machinery laboratory now 
in operation for mechanical engineering 
students. Electrical Engineering major will 
lean toward power and controls Position 
open July first; initial salary to $7,500 
Good opportunity for supplemental income 
in the area. Write Box 527. 


TEACHING POSITIONS—Applicants need - 
ed for additional permanent staff starting 
September 1957 in Electrical Engineering 
Rank and salary commensurate with quali- 
fications. Will consider one with only a 
B.Sc.E.E. degree if he is willing to work 
for M.Sc. degree. Write Chairman, Depart- 
ment of Electrical Engineering, University 
of Nebraska, Lincoln 8, Nebraska 


ENGINEERS—Openings in transformer de- 
sign engineering and related apparatus, 
research and development in field of high 
voltage phenomena, studies of electrical 
yroperties of insulations, stress analysis and 
heat transfer. BS or MS degree in electrical 
or mechanical engineering. Experience up 
to five years useful, but not essential. Write 
Personnel Section, General Electric Com- 
y»any, Transformer Division, Pittsfield 
Mass 


ELECTRICAL ENGINEER AND ESTI- 
MATOR for very large Electrical Contract- 
ing firm located in the Metropolitan New 
York area—good opportunity—send resume, 
confidential—experienced man only. Box 
530. 
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Nation's first full scale commercial atomic power station nears completion 


Opportunities in Atomic Power 


A nuclear power reactor will drive the turbine 
for the nation’s first full-scale commercial 
atomic power station in 1957. The Shipping- 
port Atomic Power Station is being built as 
a joint venture by the United States Atomic 
Energy Commission and the Duquesne Light 
Company. The Westinghouse Electric Corpo 
ration is developing the nuclear reactor and 
components under a contract with the A.E.C. 
The Duquesne Light Company will operate 
this station. The plant, with an initial rating 
of 60,000 kilowatts, will provide essential data 
for the design and operation of future nuclear 
power plants. 

The great progress to date, typified by the 
USS Nautilus, must be continued by creative 
engineers who enjoy the challenge of new tech- 
nical advancement. 

Electrical Engineers are needed for de- 
sign, development, and application work for 
automatic controls systems, involving relay 
circuitry and application of control-type equip- 
ment such as servo-mechanisms and precision 
control elements. Other opportunities range 


1957 


from design of electrical and electronic instru 
mentation with related circuitry to the devel 
opment of equipment and techniques for non 
destructive testing of reactor fuel elements and 
other components. Atomic experience is not 
prerequisite. 

Bettis Plant, located in Pittsburgh’s South 
Hills, is adjacent to comfortable suburban liv 
ing as well as convenient to one of the nation’s 
most progressive cities where educational op 
portunities for advanced study are exceptional 

If you are interested in working in the ex 
panding field of nuclear power, write for the 
brochure, ‘“l'omorrow’s Opportunities Today.”’ 
Be sure to specify your interests. Address: Mr 
M. J. Downey, Westinghouse Bettis Plant, 
Dept. A-149, P.O. Box 1468, Pittsburgh 30, Pa 


BETTIS PLANT 
Westinghouse 
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CONTROL ENGINEERS 


(Electric » Servo « Valves) 


Move into Large Rocket Engineering 
and put yourself way ahead in your field 


Help us to automate millions of horsepower designed into a 
jct-size package—the High-Thrust. Rocket Engine. Here are the 
fields 

The Electrical System includes Ground Support and Check- 
out Equipment which must be operable by military personnel 
Aboard the missile, engine controls must be carefully isolated 
from other missile systems. Miniaturization is striven for, but 
never at the expense of reliability in extremes of temperature, 
vibration and acceleration. You'll cover all aspects of circuitry, 
deal with every branch of weapons systems 

Servo-mechanisms offer a broad spectrum electronic, pneu- 
matic, mechanical, hydraulic. Your analytical ability will be at 
i premium here, to evaluate methods of Mixture Control, Thrust 
Control, and Pressure Control which must compensate for vari 
ables like changing mass, drag lapse-rate, altered combustion 
efficiency, heat, cold, G, vibration etc. You'll be free of routine 
details, able to apply your training and experience toward a high 
level of professional growth 

Valves run to 6” diam. and up, with very high pressures and 
flow rates, extremely rapid action, temperatures down to —300°1 
You'll guide the shopwork— most of the components are too 
unusual for outside suppliers 

[his is where the real advanced work in controls is being done 
Join the trailbreakers. Write, giving your background: A. W 
Jamieson, Engineering Personnel Dept. EE-41, 6633 Canoga 
Avenue, Canoga Park, California 


ROCKETDYNE I 


BUILDERS OF POWER FOR OUTER SPACE 


NH ELEOTRICAL ENGINEERING 
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Classified Advertising 
ELECTRICAL ENGINEER—Excellent op- 


portunity in large and growing organization 
of architects and engineers for experienced 
electrical engineer to carry out electrical 
design for industrial, educational, and in- 
stitutional projects. This is a permanent 
position offering top salary for qualified 
man. Send resume of educational experi 
ence to Box 531, Electrical Engineer. 


COMMUNICATIONS ENGINEERS—Inter- 
esting and challenging opportunities in 
medium-sized, progesenve, and fast grow- 
ing organization. fork involves systems 
research on new communication concepts 
and systems prior to design stage. Closes 
contact with top company executives on 
product planning. Desirable background 
would include work on telephone carrie: 
microwave radio, or multiplex systems 
Lenkurt is one of the world’s leading pro- 
ducers of communication equipment. Gen- 
erous company benefits and ideal living 
conditions on San Francisco peninsula 
Call collect, wire collect, or send resume t 

A. Combellick, Manager of Communi 
cations Engineering, Lenkurt Electric Com- 
yany, San Carlos, California. Telephone 
sy -1-8461 


ENGINEERS—Openings in transformer de- 
sign engineering and related apparatus 
research and development in the field of 
high voltage phenomena, studies of electri- 
cal properties of insulations, stress analysis 
and heat transfer. BS or MS degree in 
electrical engineering preferred. Experience 
desired, but not essential. Write to C. D 
Ferguson, Specialty Transformer Depart 
ment Engineering, 1701 College, Fort Wayne 
2, Indiana 


TEACHERS needed for permanent staff ir 
an expanding department. Salaries depend 
ing on experience and academic back 
ground, Write to Electrical Engineering 
Department, Louisiana State University 
Baton Rouge, Louisiana 


ELECTRICAL ENGINEERS:  $6-$15,000.0 
Annually with 2-10 years experience DE 
SIGNING SMALL 400 CYCLE FRAC 
TIONAL ELECTRICAL MOTORS fo: 
application to military products. Perma 
nent. Fast growth company in Mid-West 
Regular salary increases. Expanding and 
progressive research and hevalegnnenl pro 
gram. Excellent technological and educa 
tional facilities. Rapid advancement. Self 
direction. Paid vacations, Bonus, Rewards 
for accomplishments and other liberal! 
benefits. Individual attention. All expenses 
will be paid for interviews and relocation 
No obligation. FIFTY DOLLARS WILL BE 
PAID FOR THE NAME AND ADDRESS 
OF THE APPLICANT WHO ACCEPTS 
THIS POSITION. State asking salary 
Strictly CONFIDENTIAL. Send two copies 
of career resume to: Mr. C. R. Logsdon 
President, “The Engineers’ Job-A-Rama 
Publications Society,” Suite 1001-2, 20 West 
Jackson Boulevard, Chicago 4, Illinois. In 
reply, refer to number J-9161-1 


ELECTRICAL ENGINEERS—Graduate, t 
work in design section of Control Engi 
neering Department. Will do the design of 
electronic and magnetic control devices 
for the control of equipment of all phase 
of industrial activity. Salary open. Reliance 
Electric & Engineering Company, 24701 
Euclid Avenue, Cleveland 17, Ohio, REd 
wood 2-7000, Extension 238 


ELECTRICAL ENGINEER—young gradu 
ate for designing and processing manufac 
tured products for coal mines and _ steel 
mills. No experience necessary. Salary 
open with multiple bonuses and other 
fringe benefits. Furnish full particulars in 
cluding age, experience, family status and 
earnings expected. All responses confiden 
tial if desired. Write Personnel Manager 
Guyan Machinery Company, Logan, West 
Virginia 
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Electrical engineers 
ENGINEERS FOR IMMEDIATE PLACEMENT ERT: Woks 
Computer engineers 


Solid-state physicists 
ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and Physics 
Research Division. 

ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York. 

OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mechanical, electronic 
and electro-mechanical devices. 

SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanisms of 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essential. 
AMPLE TRAINING and orientation is available to all employees. 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research. 
AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family. 


A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 
Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 
play for children. 


LIVING IN DAYTON — an attractive, progressive city with outstanding school facilities 


YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


Send resume of 
% your education, experience 
ACT AT ONCE : : 
and geographic preference to: 
Employment Department, 


Professional Personnel Section 3 


THE NATIONAL CASH REGISTER COMPANY © DAYTON 9 « OHIO 
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ENGINEER Ss, Electronic & Mechanical 
PHYSICISTS: 


Melpar’s Dynamic Growth Creates 


UNCOMMON 
OPPORTUNITIES 


Melpar has doubled in size every 24 months during the 
past || years. This continuous growth, combined with our 
policy of individual recognition and organization into 
small project teams, creates opportunities uncommon to 
the industry. 

As a Melpar staff member you will benefit from our 
policy of individual recognition, which means that your 
rate of advancement is determined solely by your skill 
and ability 

Our technical staff is organized into small project teams, 
each of which is assigned a specific problem and respon- 
sibility to carry through from conception to completion 
of prototype. Following a problem through research, 
design, development, and testing will give you the diversi- 
fied background necessary to occupy high managerial 
positions 

In addition, the project team system gives more freedom 
to your creative talents and enables us to quickly recognize 
your achievements. These factors should be of particular 
interest to the engineer or physicist stymied by the com- 
plexity of a larger company 

Our ultra-modern laboratory is located on a 44-acre 
wooded tract in Fairfax County, Virginia, Here you can 
enjoy a relaxed suburban life with a full quota of golf, 
sailing, riding and other sports. The Nation’s Capital with 
its renowned cultural and educational advantages is 10 
miles away. Attractive housing is available traffic-free 
minutes from the laboratory. 


* Complete company benefit program including 
financial assistance for study 

* Liberal travel and moving allowances 

* Qualified applicants will be invited to inspect 
the Laboratory at Company expense. 


OPENINGS EXIST IN THESE FIELDS: 


Flight Simulators, Radar and Countermeasures. Network Theory. Systems 
Evaluation. Microwave Techniques. Analog & Digital Computers. Mag- 
netic Tape Handling. UHF, VHF, or SHF Receivers. Packaging Electronic 
Equipment. Pulse Circuitry. Microwave Filters. Servo-mechanisms. Sub- 
miniaturization, Electro-Mechanical Design. Small Mechanisms. Quality 
Control & Test Engineering. Field Engineering. Antenna Design. 


For Detailed Information, write: 
Technical Personnel Representative 


MELPAR Incorporated 


A Subsidiary of Westinghouse Air Brake Company 
3047 Arlington Boulevard, Falls Church, Va. 
10 miles from Washington, D.C. 
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ELECTRICAL ENGINEER—extensive ex- 
perience programming and developing 50 
to 60 cycles per second frequency change- 
over. Excellent salary. Send full details of 
experience, back-ground, etc., to Box 534 


ELECTRICAL ENGINEER—Experienced 
in Power Distribution, Controls and Light- 
ing in Industrial and Commercial Build- 
ings. Interesting work in _ progressive 
consulting office, Liberal benefits include: 
Group insurance, Hospitalization, Vacation 
and Bonus Plan. Write: SAMBORN, 
STEKETEE AND ASSOCIATES, J. H. V. 
EVANS, Engineers-Architects, 1214 Cherry 
Street, Toledo 4, Ohio 


Positions Wanted 


ENGINEER, B.S.E.E., 1952—single, age 2 
Two years electronic instrumentation on 
ordnance equipment, three years military 
electronics. Registered professional engi- 
neer. Desire location south central U.S 


Limited travel. Box 526 


ELECTRICAL ENGINEER—BSS. E.E., age 
31, Jewish, 8 years experience heavy indus- 
try. Plant engineering, design, test engi- 
neering, maintenance, construction and 
supervision. Extensive knowledge of indus- 
trial electronics and power. Specialty—-Con- 
trol, Willing to relocate any part of world 
Box 532. 

CHIEF ENGINEER or assistant to chief 
engineer with manufacturer of electric 
motors or transformers. MS.E.E. 5 years 
design experience plus 11 years combined 
design and management experience. Age 
38. Married. Box 533. 


A.LE.E. TRANSACTIONS wanted to buy 
for cash back volumes and sets, also other 
scientific and technical Journals—E. E 
ASHLEY, 27 East 2lst Street, New York 
10, New York. 











SYMPOSIUM 
on 
ELECTRICAL 
PROPERTIES of 
SEMICONDUCTORS 
and the TRANSISTOR 


A series of four articles, compilations 
of papers originally presented at a 
symposium on electrical properties 
of semiconductors and the transistor, 
held during the AIEE Summer Gen- 
eral Meeting, Swampscott, Mass., 
June 1949. Sponsored by the Sub 
committee on Electrical Properties 
of Solids and Liquids of the AIEE 
Committee on Basic Sciences. 


It is hoped that this pamphlet (S-36, 
January 1950) will prove useful not 
only to the practicing engineer and 
teacher, but also to engineering 
students as an introduction to this 
field of electrical engineering. 


Price is $0.50 ($0.25 to AIEE mem- 
bers). Send orders to: Order De 
partment, AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS, 33 
West 39th Street, New York 18, N.Y. 


4-57 
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NOWw— 


You Can Keep Your Copies 
of 
ELECTRICAL 
ENGINEERING 
in Orderly Fashion 
and Good Condition 


Practical attractive binders that 
hold the issues of ELECTRICAL 
ENGINEERING for one year are 
now available. Your copies may 
be easily and quickly inserted, 
and can be removed readily, if 
necessary. 


Binders have stiff covers of heavy 
quality dark blue imitation leather, 
round corners, and are embossed 
on the cover and backbone with 
the title, the Institute's emblem, 
and the words—Jan.-June; July- 
Dec. 


The binders come in sets of two, 
and at a cost of $4.00 per set (no 


discounts allowed), with postage 
prepaid, may be obtained from 


Order Department 


AMERICAN INSTITUTE OF 


To the creatine engineer... 





AiResearch two stage lightweight 
gas turbine compressor provides 
pneumatic power for aircraft 
main engine starting and serves 
as auxiliary power source for 
a variety of ground and 
in-fi ight services. 
WwW 
WwW 
WwW 
The rapid scientific advance of 
our modern civilization is the 
result of new ideas from creative 
minds that are focused on the 
future. Our engineers not only 
have ideas but have the ability to 
engineer them into products. 
That’s why The Garrett Cor- 
poration has grown in both size 
and reputation to leadership in 
its areas of operation. That’s 
why we are seeking more crea- 
tive engineers to help us main- 
tain and extend our leadership. 
If you fall in that category, 
you'll find working with us 
fulfilling in stimulation, achieve- 
ment and financial rewards. 


All modern | 
foreign aircraft are Garrett 
equipped. We have pioneered 


5S. and many 


such fields as refrigeration sys- 
tems, pneumatic valves and con- 
trols, temperature controls, cabin 
air compressors, turbine motors, 
gas turbine engines, cabin 
pressure controls, heat transfer 
equipment, electro-mechanical 
equipment, electronic computers 
and controls. 

We are seeking engineers in 
all categories to help us advance 
our knowledge in these and other 
fields. Send resume of your edu- 
cation and experience today to: 


Mr. G. D. Bradley 


Cer PORATION 


ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 
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Lamicor opens the door 
to new product designs 


and construction methods 


Combine unusual Chemical Rlectrical 


Mechanical and Structural Properties 


CHEMICALLY RESISTANT, to most ach ilkali 


gasoline and petroleum 


ELECTRICALLY INSULATING, || 


reulated ill floor ind housing 


THERMALLY (INSULATING, against heat and cold 
it provic elf upporting insulation material for 


walls and ceiling 


DIMENSIONALLY STABLE, |.amicor mw functionally 
uperior to wood teel, metals or mechanical com 


brinnation 


LIGHTER THAN ALUMINUM, Laimicor is stronger 
than steel An ideal material where properties of 
trength and weight conflict 


Some uses of Lamicor 
anh liner exhaust hoods and duct templater 


frame truck bocce amd) Components partitions 


refrigerated door for cold room hips, railroads 


frailable in sheets up to 48 x 96" x2 
thick angles, beams, channels or formed 


shapes lo your specifications, 


STRICK PLASTICS CORP. 


P.O. Box 204 


Perkasie, Pennsylvania 
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Special 111-conductor Rome cable solves 
tough guided missile problem 





When project engineers at North 
American Aviation, Inc., needed a 
special telemetering cable for their 
advanced guided missile work at 
various missile test centers, Rome 
Cable Corporation was asked to 
make it. 

The cable was a tough one to 
manufacture, The specifications 
called for exacting dielectric re- 
quirements, low-loss character- 
istics, adequate service life—and 
a total of LIL conductors—all 
contained by one heavy-duty 
jacket. 

Because Rome Cable engineers 
are accustomed to solving tough 
cable problems like this, they read 
ily produced the cable which met 
North American's rigid specifica 
tions. Rome RoLene—a _ polyethy!] 
ene compound—proved perfect for 
insulating the 37 triplets inside the 
jacket, and it easily met the specifi 
cation requirements calling for con 
trolled capacitance and uniform 
wall thickness. Rome Synthinol, a 
tough polyvinyl chloride com 
pound, proved to be an excellent 


jacket material. 
Rome Cable can also help you 


You can turn to Rome Cable with 


Laminated Fibergias tape 


Heavy Rome Synthinol jacket 


confidence for the right solution to 
your special cabling problems 
Rome S compete nee in its fie ld IS, It 
part, a function of the following 


factors: 


1, Engineering experience. Ron 
engineers regularly handle com 
plicated specification problems 
They've had years of experienc 
dealing with electronic circuit prob 


lems. 


2. Complete production facilities. 
The completeness of Rome Cable's 


manufacturing facilities IS Uniep ue 


3. Uncompromising quality con- 
trol. Latest devices, like the photo 
electric gauge, are regularly used to 
assure highest quality Chis particu 
lar gauge enabled Rome to maintain 
an exacting control on the diameter 
limits of insulations and jacket for 
this special cable 

Rome Cable's engineers can prob 
ably be ot re al he Ip to you on your 
next cable problem, especially if it 
is a really tough one. For more in 
formation as to what we can do to 
help you simply contact your neat 
est Rome Cable representative—-o1 
write to Department 550, Rome 
Cable Corporation, Rome, N. ¥ 


Rome Synthine! jacket Rome Rolene insulated triplets, 
over each triplet twisted with fillers 


Tinned copper shielding braid 
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They’re so quiet, you don’t know they’re around. 

All in all a total of 34 separate checks and tests are made to assure 
that every Westinghouse motor meets the rigid requirements for— 
applications where motors must be quiet. 

Precision manufacturing of Life-Line® ‘‘A’’ motors provides the 
smoothest operating drive available. Modern Dynetric® balancing of 
every rotor before assembly guarantees smooth and quiet power. 

Squeezing air-conditioning equipment into space adjacent to busy 
offices makes quiet motor operation essential. Specify Westinghouse 
i ifo- Line “A” ten your nent cle-condiiienine tel. 

For complete information call your nearest Westinghouse Sales 
Engineer or write Westinghouse Electric Corporation, 3 Gateway Center, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. J-22003 


You CAN BE SURE...IF irs Westinghouse 


Please mention ELECTRICAL ENGINEERING when ing te ¢ é Aprit, 1957 
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Type 1705-8 for 14 hp d-c 
Type 1701-AK for 1/15th hp otors, Compound with 
Shunt-Wound D-C Motors. Type Interpoles 
1701-AU similar, for Series or 
Universal Motors 


Motor Speed Controls 
















or Perfectly Smooth Operation at Any Speed 
on Thousands of Applications 


D-C Motors from A-C Lines 


Full Torque at ANY Speed from full speed 
to stall 


Smooth Control from zero to full rated with 
constant torque — no jumpiness — no in- 
stability even at the lowest speeds 









Instant Starting — no electron tubes — no 
warm-up 


Extra-Fast Reverse — dynamic braking on 
all models larger than 1/15th hp 




















High Starting Torque permits quick start 
under heavy loads 


Ideal for Production where frequent start- 
ing and stopping required 


Simple to Install — Reliable — Low Cost 
Very Long Life — Little and Simple 
Maintenance 


Fifteen Models for d-c motors from 1/15th 
_} hp to 1% hp — priced from $85 to $270. 
Quantity discounts on most units. 
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Photo Courtesy The Arnold Engineering Company, Marengo, Ill Photo Courtesy The Gabriel Company, Needham, Mass 
Toroidal Tape Core Winding Machine Controlling Rotation of Shipboard Radar Antenna 













oto Courtesy W. M, Steele Co., ‘ Photo Courtesy Gisholt Machine Co., Madison, Wisc Photo Courtesy the Norton Company, Worcester, Moss 
orcester, Mass. ham ; Superfinishing and High-Speed Metal Polishing Ceramic Spray Gun 

ot Stretching Machine (ARS { 

br Nylon Thread f4 ‘ $ 





* General Radio Company, 275 Massachusetts Ave., Cambridge 39, Mass. 


Please send a copy of the G-R VARIAC Motor Speed Control Bulletin. 
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To meet the challenges posed by expanding design 
requirements of military and industrial electronics, RCA 
began years ago to design Ceramic-Metal Power 
Tubes. These unique power tubes utilize low-loss, 
high-strength ceramic bushings... provide exceptionally 
reliable and efficient service at higher frequency 


and power levels. 


Today, RCA offers a selection of Ceramic-Metal Power 


Tubes for a large variety of applications...from compact 


UHF beam power types to Super-Power types 


providing unprecedented levels of cw power output. 


VISIT RCA EXHIBIT AT I.R.E. SHOW-—1st FLOOR—N.Y.COLISEUM! 


Harrison, N. J. 


RADIO CORPORATION of AMERICA 
\ + 2 Tube Division 














RCA Ceramic-Metal Power Tubes in Class C Telegraphy Service 


6181 
6816, 6884 
6806 
6448 
6949 


Max 
Full 


Freq. For Max. Pla nput 
Input (Mc) eee (Watts) 
900 2,500 
1,200 | 180 
1,000 60,000 
1,000 45,500 
75 1,100,000 


For information on how RCA Ceramic-Metal Power Tubes car 


help solve your industrial and military equipment design prob 


lems, contact your RCA representotive at the office neorest you 


EAST: 


MIDWEST: 


HUmboldt 5-3900 
744 Broad Street 
Newark 2, N. J 


Whitehall 4-2900 

Suite 1181, 

Merchandise Mart Plaza 
Chicago 54, Ill 

RAymond 3-836! 

6355 East Washington Bivd, 
Los Angeles 22, Calif 


For technical bulletins on specific types, write RCA Commercia 
)16Q, Harrison, N. J. 


Engineering, Section 








